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PREFACE. 

T HE ** Indian Ephemeris, A.D. 700—A.D. 2000,” in eight * volumes, of which the 
first seven (A.D. 700—A.D. 1799) are now presented to the public, the last and 
eighth volume (A.D. 1800—A.D. 2000) having been published, by anticipation 
in 1915, is the outcome of the principles and methods expounded in the author’s 
Indian Chronology (1911) for the computation of eras, tithis, nakshatras, etc. 
These principles and methods are re-stated, for convenience of reference, in the 
first volume of this work, which is practically a revised and enlarged edition of 
Indian Chronology, and is being separately published as such. 

2, Its object is to show, for one thousand three hundred years, i.e., from 1st 
January A.D. 700 to 81st December A.D. 1999, (1) the eras in use at present in 
different parts of India, Saka, Vikrama, Kaliyuga, Kollam, Bengal San, Northern 
and Southern Cyclic years, Hijra and A.D. ; (2) the solar month and day of the 
Tamil and Malayalam calendars ; (3) the solar months according to the raHis or 
constellations of the zodiac; (4) the tithi for each day with its ending moment to two 
places of decimals, equivalent to half ghatikas ; and (5) the nakshatra, with its 
ending moment; (6) the lunar months and pafahas in use all over India and the 
neighbouring countries; (7) the Muhammadan months and days of the Muham¬ 
madan months; and (8) eclipses, solar and lunar. For every one of these items the 
English month and day and week-day are given regularly throughout. It also 
contains a full exposition of a practical and at the same time aoeurate method of 
ascertaining the actual ub well as the mean position of. the planets. Mars, Mercury, 
Jupiter, Venus and Saturn for any date and at any epoch. 

3. The author, having hit upon a method of calculating by a simple process, 
but accurately, to four places of decimals, all the elements required for the compu¬ 
tation of a tithi (i.e., the mean ending moment of each tithi, and the appropriate 
sun’s and moon’s equations of the centre) as well as all the elements required 
for nakshatras (i„e., the mean ending moment of each nakshatra and the appro¬ 
priate moon’s equation of the centre) successi vely for each day, for any number 
of years, past or future, offered to the Government of. Madras to produce (1) an 
ephemeris in the present form for the whole of the period for which such 
information would ordinarily be required by epigraphists, i.e., from A.D. 700 to A.D. 
1799, and (2) an ephemeris from A.D. 1800 to A.D. 2000 for current use in 
Government offices. Government accepted both the offers, undertaking to pay 
part of the cost of compiling the former ephemeris in manuscript and to purchase 
1,500 copies of the latter work whioh was published at the author’s expense; they 
subsequently decided to purchase the copyright of the first edition of the Ephemeris 
A.D. 700 to A.D. 1799, and the present publication is the result of that arrange¬ 
ment. The author tenders his thanks to the Government of Madras for their 
kind patronage of both parts of the work. 

4. It is a result, and at the same time an index, of the unique character of the 
Indian calendar system, that the only satisfactory solution of the many difficulties 

* The work* as originally designed, was fco have boon issued in seven volumes, including the volume for A.D. 
1800 to A.D. 2000? but the addition of the present introductory volume has resulted in the division of Volume ( J 

into two parts, of which the first part is the present volume, and the second is the Ephemeris for A.D. 700 to A.D, 
799, to which are prefixed (1) an explanation of the process used in the compilation of the Ephemeris, and (2) a set 
of illustrative dates from South Indian inscriptions. The entire work is therefore actually issued in eight volnmes as 
stated in the text. 







presented by it to the historian, the chronologist and the epigraphist, lies in the 
development of a day to day ephemeris such as is now presented; and any attempt 
to enable the historian or epigraphist to be his own computer of tithis and 
nakshatras seems predestined to failure. The historian has not often the aptitude 
requisite for undertaking such computations: and lie has still less often the time 
necessary for making a nLubber of alternative calculations before selecting the one 
that rigorously or most nearly satisfies all his data. 

5. To the historian, then, of India, this ephemeris, the first of its kind, is dedi¬ 
cated. One wonders why the Hindus, who are so scrupulous as to the computa¬ 
tion of the passing moment, should not have thought in the past of maintaining 
some kind of a continuous ephemeris like the Fasti of Ancient Rome, for verifying 
the allusions to the lapse of time which are to be met with in literary, and more 
especially in lithic, records. But history, far from being a favoured pursuit in 
India, was, until we come to Muhammadan times, almost an avoided subject. It is 
probably due to this absence of the historical faculty in our ancient men of letters 
that no expeditious method was ever devised for verifying calendrica! details 
over long periods of time, and that such methods as have come down to us are of 
the most primitive and tedious description.* An Indian compiler of a panchanga 
or almanac devotes three months to the preparation of a calendar for the next 
twelve months and according to this method it would take over twice a hundred 
years to make a calendar for a thousand years. By a method which is fully 
explained in pages 2—5 of Part II of Volume I of the present work, the author 
found it practicable to compile in one day the material required for a ten years’ 
Indian ephemeris: and since the whole of the first or preliminary compilation was 
effected by means of printed slips, the chances of arithmetical errors affecting the 
processes of addition and multiplication were also excluded by this method. 

6. Few epigraphists will regret the omission from this ephemeris of the yoga 
and ahas which are always included in a pauchanga ; but. many may be disposed to 
question the wisdom of excluding from it the period previous to A.D. 700. 
The paucity of verifiable Indian dates before the eighth century A.D. was the main 
consideration in fixing A.D. TOO as the superior limit of the ephemeris. Dr. 
Fleet found that for the centuries between A.D. 500 and A.D. 800 there were not 
more than 14 verifiable week-day dates in all the inscriptions discovered in the 
various parts of India and the neighbouring countries where the Indian calendar 
has ever been in use. He very properly, therefore, inferred from this circum¬ 
stance that the week-day must have been introduced into India somewhere about 
the fifth century A.D. and gradually brought into common use by the eighth century. 
It is now conjectured by many investigators, including the present writer, that 
week-days may have been known to the Indian peoples some centuries before the fifth 
century A.D. : bat the paucity of actual week-day dates in Indian literature and in 
Indian inscriptions between the fifth and eighth centuries A.D. is a fact; and it did 
not seem worth while, for the sake of these lew dates, to add two more volumes and 
the cost of producing them to the bulk and expense of the present publication. The 
discovery of a new week-day date in any of these early centuries, when the week 

# To the flame cause is due the singular lack of ability (Commented on in Chapter V of Volume I of this 
work), on the part of literary men with undoubted general information, like the annotator of Furip&dai, to grasp the 
historical import of a date referred to by its astronomical details . Likewise it is a mystery why in other oases such 
anno tatorfl, while supplying details sufficient to identify a dafco, fa iled to give the date itself. In the body of, 
and in appendices to, this work, reference is made to three suob dates, to be found respectively in Siluppadhikanim, 
Jivakachintaniaiu end Paripadal. 






was as it were on its trial in India, would be so interesting an event that expert 
attention could not fail to be directed to it. The author has, in the first volume 
of this work and the tables appended thereto, furnished methods of computing 
such dates to any desired degree of accuracy according to any one of four 
siddhantas, the Surya siddhanta, the first Arya siddhanta, the Brahma siddhanta 
and the Siddhanta Siromani. 

7. In preparing a second edition of the author’s Indian Chronology (1911) for 
the first volume of the present publication, numerous changes were found neces¬ 
sary, some in the direction of simplifying, and others in that of amplifying, that 
work. Of late years the attention of the public has been drawn to the desir¬ 
ability of occasionally employing Indian systems other than the Surya siddhanta 
in verifying Indian dates. The author has, therefore, now not only amplified 
his original Surya siddhanta Eye-table, but also devised similar eye-tables for 
the first Arya siddhanta, the Brahma siddhanta and the Siddhanta Siromani. 
For the reason stated on page 77 of Volume I of this work it did not seem 
necessary to deal specially with the second Arya siddhanta. 

8. Secondly, the investigation of ancient planetary records, called horos¬ 
copes, will, it is confidently hoped, be furthered by the large amount of space 
devoted to the subject in the present work ; in fact, certain aspects of it, such as 
the planetary eye-tables and the perpetual planetary almanac, are for the first 
time now presented to the public and at least one problem of first-rate importance 
in Tamil literary chronology has been successfully solved by their means. 

9. Several readers of Indian Chronology in its first edition having complained 
of the absence of a popular and at the same time compendious exposition of the 
leading principles of the Indian calendar, the author has endeavoured to supply 
the want by means of Chapter II of Volume I of the present work, “ Exposition 
of the eye-tables ” which, with the eye-tables themselves and the illustrative 
problems prefixed to them, will be found a small but self-contained treatise on the 
subject. 

10. The tables in the first volume of this work have been regrouped for the 
present edition-and reduced in number to six, the most important being Tables 
II, III, IV and V. The author had entertained an idea that upon the appear¬ 
ance of his ephemeris for A.D. 700 to A.D. 2000, Table II (which was table 
X in the first edition) could be dispensed with and a considerable amount of 
space thereby saved : he has since found, however, that for applying the other 
siddhantas to the computation of tithis, nakshatras and yogas, Table II is 
indispensable and he has been obliged to retain it accordingly. Eclipses, solar 
and lunar, are dealt with in Chapter V, section v and in Table IV-L, from a 
practical point of view, viz., to the extent necessary to enable the student to 
satisfy himself whether an eclipse was possible or probable on dates anterior to 
the earliest year for which Oppolzer's Kanon dev Fimternisse is available, 1207 B.C. 

11. Several papers by the author which students of Indian Chronology 
occasionally ask for, but which hitherto either were not printed or were available 
only in private circulation, have now been included in the appendix ; and a copious 
list of South Indian dates, fully verified and arranged in order of dynasties, is 
prefixed to Part II of Volume I of this work, by way of illustrating the practical 
use of the Ephemeris in historical investigation. Among papers now printed for the 
first time is Paper Nb. (i) appended to Volume I, Part I on the Vedanga Jyotisha, 


containing the substance of the Sir Subrahmanya Ayyar lectures delivered by 
the author in 1916 at the request of the Madras University. 

12. In the preface to the first edition of Indian Chronology (March 
1911) the author expressed his obligations to previous writers, particularly to 
Professor Hermann Jacobi (of Bonn and Heidelberg), who is unquestionably the 
greatest authority on the subject. The exact connexion between this work and 
Professor Jacobi’s Tables in Epigraphia Indian is brought out in Chapter IV 
“ Construction of Tables.” The rules on page 3, paragraph 12, regarding the 
commencement of the civil solar month in various parts of India were taken from 
the Indian. Calendar by Messrs. R. Sewell and S. B. Dikshit; in the present edition 
the author has also used Dr. Schram’s calculations of the sodhya as reproduced in. 
Mr. R. Sew ell’s Indian Chronography. 

Madras, 

January 1922. 


L. D. SWAMIKANNU. 
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AN INDIAN EPHEMERIS 
(A.D. 700 TO A.D. 1799) 


VOLUME 1.—PART 1. 


CHAPTER I.—PRELIMINARY NOTIONS. 

Section i. — The siddhantas. 

Every Indian calendar or panchanga follows a particular siddhanta or system 
of astronomical constants. Varahamihira, an astronomer of the sixth century A.D,, 
has described five principal siddhantas in his Pauchisiddhantika (Ed. Tbibaut, with 
English translation), and Dr. J. Burgess, at p. 722 of J.R.A.S. (1893) enumerates 
eight principal siddhantas. The siddhantas which have so far been investigated 
in detail are, (1) the Surya siddhanta, (2) the first Arya siddhanta, (8) the second 
Arya siddhanta, (4) the Brahma siddhanta, and (5) the Siddhanta Siromani. It 
is a mistake to suppose that one siddhanta differs from another as the Ptolemaic 
system differs from the Copernican. On the contrary the basic principles of all 
the siddhantas are'the same and they differ from one another only in the astrono¬ 
mical constants or lengths of the fundamental periods used in computation. The 
slight variations among the siddhantas, which affect the computation of tithis, 
nakshatras and yogas, are made manifest by means of the different Eve-tables 
in the present volume, pages 153 to 194 and the footnotes on pages 200 to 
279. The following calculations show that in the most important period A.D. 
900—A.D. 1400, which we may call the period of epigraphic chronology, or 
briefly the epigraphical period, the extreme variations seldom exceed the tenth 
part of a day :— 


English equivalent of the 
moment of occurrence 
of mean new moon at the 
beginning of VaiGakha 
lunar month in 

Sftrya siddhanta. 

First Arya siddhanta. 

Brahma siddhanta. 

Siddhanta Siromaiju. 

A.D. 400 . 

A.D.900 . 

A.I). 1400 . 

A.D.1900 . 

April 10-8304 
April 2*4862 
March* 25 6421 
April 29-3285 

April 10-8145 
April 2 4871 
March* 25-6734 
April 29-3903 

April 10*3252 
April 2*4440 
March 25 5640 
April 29*2140 

April 10-3730 
April 2-4993 
March 25-6256 
April 29-2824 


2. Surya siddhanta .—Of the several siddhantas referred to above, the Surya 
siddhanta is the one system which has found universal acceptance in India, 
and it has been adopted by almanac-makers through the length and breadth 
of the Indian Continent for at least a thousand years past; so that, in. 
verifying any date in an Indian inscription, copper-plate, or literary work 
during thiB period, the principles of the Surya siddhanta have to be applied 
in the first instance, and only if they fail, has the applicability of any other 
siddhanta to be considered. In Southern India alone, and even there, only in 
respect of sankrantis, i.e., the commencement of solar months, the first Arya 
siddhanta, a system generally referred to the fifth century A.D., has been in use 
for a long time past. Elsewhere, and for all other purposes, the Surya siddhanta 
may be said to be in use, and to have been in use, universally, throughout India. 

3. Since panchangas, based on the Surya siddhanta, are still the most popular 
ones in India, it may be affirmed that the Indian people, as a whole, are satisfied 
with its results to-day, just as they were satisfied with them a thousand years 
ago. New moons and full moons and the sun’s tropical longitude, as well as 
eclipses, may still be calculated, with a very fair amount of precision, with the 


* This was not the VaiSakha new moon by the Sftrya and Arya siddhantas, but for tlie present purpose thia 
discrepancy may be neglected, 
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sole help of tables based on the venerable Indian system of the Surya siddhanta. 
As a system of pure chronology, too, it has probably not its equal anywhere in the 
world. Chronology is based on astronomy; but while astronomy is studied in the 
laboratories and observatories of mathematicians, chronology is meant to be 
applied and used everywhere. The chronological system of the Surya siddhanta, 
though complicated in appearance, and. incrusted with astrology, in which the 
author has no belief whatsoever, is yet, when released from its accidental encum- 
brances, sufficiently simple, and its terms and methods have, by dint of use, 
been rendered familiar to the Indian people at large. If for no other reason, 
at least for the sake of its antiquity and on account of its use in the interpretation 
of ancient Indian dates and in the reconstruction of Indian history no less than 
in the regulation of present day practice over a great part of India, such an 
ephemeris as the present one, based mainly on the Surya siddhanta, deserves to 
be on record. 

Section ii.— Main features of present method. 

4. According to the author’s method, the turning points of the solar and 
lunar reckonings of time are (1) the moment of commencement of the Indian solar 
year, and (2) the moment of occurrence of the first new moon in the solar year. 
Both moments might be reckoned from 0 Kaliyuga which for Surya siddhanta was 
the midnight between 17th and 18th February 3102 B.C., and for other siddhantas 
the moment of mean or Lanka sunrise (6 a.m.) on 18th February 3102 B.C. 
The moment of 0 Kaliyuga was also a moment of new moon, that is, the mean 
longitude of both sun and moon was then 0°. But for the purposes of the 
present system, the commencement of the year 0 Kaliyuga has to be taken back, 
by 2*1707 days in the case of the Surya siddhanta and by a similar period in the 
case of each of the other siddhantas. This period is called the 6odhya t which is 
defined as the interval between the moment wheD the sun reaches 0° true longi¬ 
tude and the moment, rather more than two days later, when he reaches 0° mean 
longitude every year. The sodhya is dealt with fully in paragraphs 198 to 213 
below, and the tables appended thereto. It will be seen from the different Bye- 
tables that even where there is no other difference between two siddhantas (e.g., 
between Brahma siddhanta and Siddhanta Siromani), the difference in respect of 
the Sodhya makes two tables necessary for computing the commencement of the 
solar year and the first new moon in each solar year. See also paragraph 191 
below. 

' 5. The interval between the commencement of a solar year and the first 
new moon in the solar year is a most important datum in the author’s method, 
since on this interval depend (1) the time of occurrence of subsequent new moons 
in the year, (2) the incidence of adhika and kshaya months, (3) the exact interval 
between the ending moment of a particular tithi and the ending moment of its 
attendant naleshatra or yoga and (4) the calculation of solar and lunar anomalies 
for tithis. 

6. Another important respect in which the author’s method differs from all 
the others hitherto published for computing tithis, nakshatras and yogas, is the 
series of anomaly and equation tables (Eye-table, sections e to i, pages 171—194) 
for the sun and the moon under the various siddhantas, whereby the absolute 
ending moment of a tithi, a nakshatra or a yoga, is arrived at by means of a 
single addition to, or subtraction from, the mean ending moment, instead of by 
a series of approximations. How this is effected will be explained in Chapter IV 
on the construction of the tables, Section iii, pages 74 to 81. 

Section iii.— Lunisolar character of the Indian year . 

7. Like the lunar calendar of the Jews, and unlike that of the Muhammadans, 
the Indian calendar may be described as luni-solar, since such of its periods 
of time, as are regulated by the movements of the moon, are also tied to 
divisions of the solar year. A lunar tithi is not counted at all unless the sun rises 
upon it. A tithi, nakshatra, or yoga may begin, or end, at any moment of the 
day, but the tithi, nakshatra, or yoga pertaining to a day is that which is 
current at sunrise. A lunar month has its name determined by, though not always 


OHAP, I.—PRELIMINARY NOTIONS; 8E0. IV; PARAS. 8- 12 


3 


etymologically derived from, the next following solar sankranti: if there are two 
lunar months equally entitled to have their name determined by a particular 
solar sankranti, they both receive the same name and one, the "first, is called 
adhika. On the other hand, if a new moon is followed by two sankrantis before it 
is followed by another new moon, the lunar month which would ordinarily have 
had. its name determined by the second of the two sankrantis is suppressed and is 
said to be kshaya , that is, in defect. Lastly the lunar year, beginning with the 
lunar month Chaitra, is named after the next solar year . These considerations 
suffice to prove that the Hindu lunar year is properly a luni-solar year. 

8. Lunar periods of time are characterized by an element of certainty or 
rather of palpable evidence, not found in solar periods, and in another sense the 
actual moments of lunar phases are marked by much greater uncertainty than 
solar sankrantis. We shall consider each of these propositions. 

9. Palpable evidence of lunar'periods.—We cannot visibly perceive in the 
heavens the fact that the sun has completed any definite stage in his annual 
course : but new moon, when the moon’s longitude is the same as the sun’s, is a 
patent fact: so are full moon and each quarter of the lunar month. There 
cannot be a difference of a whole day between the moment of new moon in one 
part of the country, and the same moment in another part, just as there might be 
in the commencement of a solar month (paragraph 14 below). If an inscription 
states that a certain tithi fell on a Monday, and by calculating backwards we 
trace the tithi to a Saturday, we may be quite certain that there is some error in 
the inscription. ,/ 

10. On the other hand, there are greater fluctuations in the moon’s than iu 
the sun’s movements, in the sense that the actual time of new moon may be as 
much as 14 hours before, or 14 hours after, the time of mean new moon." Two 
calculations are therefore necessary to determine the time at which the moon 
reaches any particular stage of her course : we must first ascertain the mean time, 
which is simply the expected time, taking an. average over very long periods; and 
then we must calculate the actual time by means of a correction of the mean time 
according to the moon’s and sun’s anomaly at the particular moment. Both these 
operations can be performed very easily and very accurately, that is to say, in 
exact accordance with the siddhantas, by means of the Eye-tables in the present 
work. The correction is called in modern astronomy a correction for the sun’s 
and moon’s equation of the centre. There are also one or two other minor 
corrections recognized in modern astronomy, but the siddhantas do not make 
them. 

Section iv. — Commencement of the solar month or sankranti. 

- 11. The astronomical commencement of a solar month is the moment of 

sankranti, i.e., the moment when the sun enters a constellation of the zodiac. To 
ascertain the moment of sankranti, we must add up two figures, namely, (1) the 
day and fraction of day of the English month entered in Table II or in the head 
lines of the Ephemeris against “ Commencement of the solar year,” and (2) the • 
days and fraction of day entered in the Eye-table, section a or in the book-marker 
as the collective duration of days up to the month of which we wish to know the 
sankranti or moment of commencement. 

12. Though the moment of a sankranti is the same all over India for the 
same siddhanta, the commencement of the corresponding month for civil purposes 
is not necessarily the same all over India. The following rules on the subject 
are adopted from Messrs. Sewell and Dilcshifs “ Indian Calendar ”:— 

(1) In Orissa the solar month of the Amli and Vilayati eras begins on the 
day of sankranti, at whatever moment of the day the latter may happen. 
Accordingly in Orissa, the solar months begin on the sankranti days. 

(2) In Bengal, when the fraction of the day at which the sankranti happens 
does not exceed 45 ghafcikas (midnight) the solar month begins on the next day ; 
and when the sankranti occurs after 45 ghatikas, the solar month begins ou the 
next day but one. Accordingly the Bengal months corresponding to Ani 
A.D. 1910 (Bengal solar Ashddha ) and to Malayalam Dhanus A.D. 1910 (Bengal 
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solar Pausha ) commenced on 16th June and 16th December 1910 respectively 
and not or 14th June and 15th December 1910 (the days of the sankranti), 
■while Bengal solar Magha in A.D. 1910-11 did not commence till 15th January 
1911 (i.e., two days after the sankranti). 

(3) In Southern India, in the Tamil country, when the fraction of the day 
at which the sankranti occurs does not exceed 30 ghatikas (i.e., when the 
sankranti occurs, roughly, before sunset) the solar month begins on the same day. 
That is why, for instance, the beginning of Tamil Ani t A.D. 1910, coincided with 
the day of the sankranti, 14th June 1910. When the sankranti occurs after 30 
ghatikas, the solar month begins on the next day. Examples will be found on 
any page of the Ephemeris. The authors of the Indian Calendar ” also state 
that in Malabar, when the sankranti occurs after 18 ghatikas, the solar month 
commences on the next day. , 

Section y. — The day of the solar month. 

13. This citation, so familiar in the European calendar, is unknown in India, 
in the epigraphioal period, except in Southern India., and even there it occurs 
only in a 3 mall number of cases. When it does occur, it is a valuable means of 
verification, provided we know the particular siddhanta to be applied: because the 
combination of a particular solar day of a month with a vara or week-day, a 
particular titki and a particular nakshatra, may not recur for a century or 
possibly for four centuries. On the other hand, if we laid too much stress on the 
solar day of the month, and were wrong in the assumption of the siddhanta, our 
result might be wide of the mark by a century or two. This risk of error has 
been amply illustrated in a recent pamphlet* which shows that a whole series 
of Chola and Pandya dates could be transposed by a century by merely 
supposing the Brahma siddhanta to have been followed, instead of the Arya 
siddhanta and that another similar transposition could be effected by following 
the “Orissa rule” for the commencement of a sankranti (vide paragraph 12 supra) 
instead of the “ Tamil rule.” The author of that brochure, however, overlooked 
the important consideration that if in even one of a series of such dates mutually 
connected in time, there was a reference to a 6aka date, which confirmed the 
Arya siddhanta and the “Tamil rule” hypothesis, then it must follow that 
no‘other siddhanta and no other “rule for sankrantis ” can be applied to the 
whole series. 

14. Owing to various causes, principally the differences in the length of the 
solar year, in the sun’s sodbya, in the sun’s anomaly table, and in the “ Sankranti 
rule,” the day of solar month by a particular siddhanta is often (and in the case 
of the Brahma siddhanta, regularly, during the epigraphioal period) discrepant by 
a whole day from the result arrived at by using another siddhanta, and if both 
siddhanta and the sankranti rule (paragraph 12) were varied simultaneously, a 
difference of two days in the result could be produced. But not only does the 
bewildering array of siddhantas and sankranti rules not cause in practice a multi¬ 
plicity of solutions and a general uncertainty of dates,—the thesis propounded in 
the pamphlet just referred to,—but the application of the Arya siddhanta and the 
“ Tamil rule ” to the whole series of dates receives more ample confirmation thau 
before by the mention of 6aka dates in some of the inscriptions which by linternal 
evidence are mutually connected in time. (See the Pandya dates in Part II of 
Yolume I). 

15. It must not also be overlooked that palaeographies! tests are in almost 
every case absolutely indispensable to verify a date, and where the period is such 
that a difference of 100 years makes a difference in the kind of script iu use (as 
was the case, for instance, in A.D. lloO compared with A.D. 1200 for Tamil 
script), the astronomical verification should be kept within the bounds of palaeo¬ 
graphy and not stray into any century ad libitum. 

Section vi.— The v:eek-day. 

16. The week-day is the crucial test in the vast majority of verifiable Indian 
dates and in the absence of a week-day, an Indian date is usually pronounced 


• “Some Saka dates inlin script ionsby Mr, Venkatatnbbayya of the Mysore A tel geological Department, 1916. 
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unverifiable * unles.3 there is an eclipse in the date. To “verify” a date is 
to show that it is equivalent to a particular day, month and year consistently 
with all its details, or with the greater number of its details, and that it 
would be inconsistent with any other day during a certain number of years. 
For instance, a date, such as “Monday, 8th tithi in the bright fortnight,” with 
mention of month, or “Monday, 8th tithi and nakshatra Amiradha,” without 
mention of month, can be verified as a rule only for a period of 8, 7 or 10 years, 
because after this period it will recur with the same details. If in such a 
case the year also is given, it may be possible to show that all the details are 
consistent with the given year and not with any other year for the next 3, 
7 or 10 years, so that it becomes probable that the year given in the date is 
correctly cited. Where we have a date that merely gives a tithi, a nakshatra, 
and a year, without the week-day, we say that the date cannot be verified, i.e., 
proved free from the probability of error, because every year must contain such a 
tithi and such a nakshatra somewhere, and we cannot assert with any degree of 
confidence that the year-date is free from error. Numerous examples of verifiable 
and unverifiable dates are given in the introduction to the second part of volume I 
of the Ephemeris. 

17. The week-day appears to have been frequently relied on in inscriptions 
to distinguish the day on which a tithi or nakshatra commenced from the day on 
which it came to fin end. 

Section vii.— The tithi or nakshatra of a day and of a moment. 

18. Over the greater part of India, a day is known normally as the day of 
an eighth, ninth or any other tithi, or of Asvini, Bharani, or any' other nakshatra, 
rather than as the eighth, ninth or any other day of a solar month as in Europe. 
The tithi or nakshatra which is identified with a day is that tithi or nakshatra which 
was current at sunrise on the day in question, and though a tithi or nakshatra 
may have ended the next minute after sunrise, and the next tithi or the next 
nakshatra may have been current for the whole of the remaining day, it is the 
tithi or nakshatra current at sunrise which gives its name to the day in ordinary 
Indian parlance. 

19. Nevertheless it is the case that in numerous well-attested inscriptions, 
the tithi or nakshatra quoted is noti that which was current at sunrise on the day 
in question but that which commenced at some part of the day and would be current 
at sunrise only on the next day. Such a citation may he distinguished as the day 
of commencement of a tithi or nakshatra or “the following day’s tithi” or “the 
following day’s nakshatra ” (Visually abbreviated by the present writer as f.d.L 
or f.d.n.). 

Section' viii.— -The civil day and its English equivalent . 

20. Indian time is kept in ghatikas (Tamil naligai), or sixtieth parts of a day, 
each gluitika being equivalent to 24 minutes of English time (f of an hour), and in 
palas (Tamil vinadis)^ or sixtieth parts of a ghatika, each gala being equivalent to 24 
seconds of English time.- The ghatikas and galas are reckoned, not from midnight 
to midnight as in English time, but from sunrise to sunrise. .Now, as the moment 
of sunrise depends on the latitude and longitude of each place, there should, strictly 
speaking, be as many panchdngas as there are places in India. Indian astronomers 
get over this difficulty by calculating time in the first instance according to one 
central latitude and longitude, and then applying the necessary corrections in order 
to deduce the time for other places. The central latitude is the equator and the 
central longitude is that of Ujjain (75° 46' 6" east of Greenwich) where there was 
an ancient observatory. To combine the central latitude and the central longitude, 
they imagined an island called Lanka in the Indian Ocean, situated on the equator 
and having the same longitude as Ujjain. This Lanka is, of course, not Ceylon. 

21. The civil day (with its multiple, the week) is the one measure of time 
that is common to European and Indian reckoning, everything else (year, month, 
ghatikas, palas, hours, minutes, seconds) being different in the two systems. 
Accordingly, the civil day and decimals of a day have been adopted throughout 
the present work for expressing all manner of Indian dates as well as for working out 

# For bhe verification of an eolip88 without a week-day when the positions of five planets are recorded, see 
t hap ter V, soetion ii, paragraphs 247 to 271 below. 
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ending moments of tithis, etc., and also for verifying the correspondence of English 
and Indian date3. Any decimal of a day can he converted readily into Indian 
ghatikas and pa las (Tamil, ndligais and vinadis) or English, hours, minutes, and 
seconds by means of the Eye-table r or Table VI or the book-marker inserted 
in each volume of the Ephemeris. To assist the reader in very exact computation, 
the fractions expressing minutes have been carried far enough in Table VJ to 
show the recurring places. If, for instance, we wish to know how many hours, 
minutes, and seconds are equivalent to ‘40490 of a day, we turn to Table VI 
and find that ‘40486 of a day is equal to 9 hours 43 minutes. The remainder of 
the decimal fraction is *00004 which, the same table informs us, is between 3 
and 5 seconds. So the answer is 9 hours 43 minutes 4 seconds. The same 
decimal fraction is equivalent in Indian time (as we may see from Table VI) to 24 
ghatikas, 18 palas.' 

Section ix .—Mean and actual moment of phenomena. 

22. The most ordinary problem in the Indian calendar is, to determine when 
a particular astronomical phenomenon was completed, e.g., an elongation of the 
moon from the sun measured in arcs of 12 degrees each and shortly called a tithi; 
the reaching of a longitude of so many degrees by the moon, called a nahshatra; 
the completion of so many degrees of longitude by tbe sun and moon, supposed to 
travel in opposite directions, called a yoga; or the actual completion of so many 
degrees by the sun, called a sankranti, when the number of degrees is computed by 
rd&is, i.e., in multiples of 30 degrees. There is no direct means, known to ancient 
or modern astronomy, of computing these ending moments, as they are called, 
because at no two successive moments does any heavenly body move at the 
same rate or pace. Nevertheless the “ anomalies,” as they are hence called, 
can be tabulated, because, taking long periods into consideration, the mean 
period of revolution of a heavenly body, e.g., the moon or any of the planets, is 
fairly, and for all practical purposes rigorously, constant, and we have only to 
attach to each “anomaly ” its own “equation,” or, variation from the mean. In 
other words, the answer to the question, what is the actual position of .a heavenly 
body at any moment ?-*-is furnished by the algebraical sum of tbe mean position and 
the’ equation, corresponding to the anomaly at that moment. It will be seen, 
however, from what follows that the Indian calendar aims at determining more 
than this: it requires not only the phase or phenomenon completed at a given 
moment, for which purpose we would have to add merely the mean phase of a 
moment plus the equation of the anomaly at that moment, but it requires the ending 
moment of every phase, for which purpose the ordinary anomaly tables have to be 
manipulated in a particular way. The exact method how this is done will be explain¬ 
ed later (paragraphs 195, 196, p. 76), but it was thought as well to draw attention 
to this peculiarity of procedure in computing the details of the Indian calendar. 

Section x. —Explanation of headings and columns in the ephemeris. 

23. Method of verification and abbreviations .—The chief abbreviations used in 
the ephemeris are (1) the indication of ending moments of tithis and nakshatras 
as decimals of a day, instead of by ghatikas and ppalas, or hours and minutes; (2) 
the substitution of numbers for names of nakshatras. A key to the latter set of 
abbreviations will be found at the bottom of each page, while a key to the former 
has been inserted in each copy of the work as a detachable book-marker as well as 
on the inner side of the cover. For the rest, all the Indian and Muhammadan 
details corresponding to an English date are given in its immediate neighbourhood. 
Thus in the twenty days commencing with Tuesday 12th December A.D. 836 and 
ending with Sunday 31st December, there are several changes of Hindu and 
Muhammadan months, there is one day without its own tithi, one day without its 
own nakshatra, and one day with two tithis. All these changes and facts are visi¬ 
ble at a glance without having to be gleaned with much trouble, from the top, 
bottom and sides of the page, as in an ordinary Indian panchanga. Thus on 
Tuesday 2nd December A.D. 836, it is clearly indicated that it was the 20th day 
of Dhanus or Margali month of Anala year, and bahula panchadaM or amavdsyd 
of Lunar MargaSirsha ending at *12 (== 7 ghatikas or 3 hours aftormean sunrise), 
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a day of nakshatra “ Purva Ashadha ” (No. 20) ending at '58 of day (— 35 ghatikas, 
or 14 hours after mean sunrise), and lastly the 28th day of Zi-l-ldjja month of 
Hijra 221. It is equally clear that Friday 22nd December was the first day of 
1Makar a or Tai month of the same year Anala. The change from the last day 
of Hijra 221 to the first day of Hijra 222 on Thursday 14tli December A.D. 836 
is marked with equal clearness. 

24. Cyclic and other years. —The headings at the top of each page comprise (1) 
the symbols for solar and lunar eclipse and the abbreviations for Atnavasyd and 
Paurnima, (2) the numbers of years in the different eras, (3) the names of samvat- 
saras or cyclic years in Northern and Southern India, and (4) the commencement 
of the Indian year according to Surya and Arya siddhantas, according to the 
Kollam year, and according to Hijra. The Kollam year is a current one, like the 
A.D. year, while all the other Hindu years, Saka, Yikrama, Bengal san and Kali- 
yuga, are expired years. It should be noted that the Kaliyuga years quoted in 
the ordinary South Indian pauchangas are current and will be found to exceed in 
each case the Kaliyuga year marked in this book by one. A similar remark 
applies to Bengal san. The names of solar samvatsaras, Prabhava, Vibhava, etc., 
are quoted not only at the top of each page, but above the name of each Tamil 
month. Thus it has been possible to give in thi3 book, for each English date, the 
Tamil (or Malayalam), Telngu (or Kanarese) and Muhammadan equivalents with 
as much fulness as in the ordinary pocket diaries. For example, against Tuesday 
21st March A.D. 836, one may read off in this book, as in a pocket diary, “ Anala 
Samvat, Chittirai 1 ” or “ Metam 1,” “ Anala Samvat Adhika Ghaitra Bahula 
Panchadasi, Nakshatra Revati, and Hijra 221 Rabi-ul-awwal 28.” 

25. Solar and lunar reckonings. —The various calendar systems in use in 
India may be divided into two main gr oups as shown in this book, namely, the 
solar reckoning, comprising the English, Tamil, Malayalam, Oriya and Bengali 
reckonings; and the lunar reckoning, used all over India, and including the 
Muhammadan and Jewish reckonings. The Indian calendar is sometimes styled 
luni-solar, because its lunar months and years cannot recede by more than 29 
days from the corresponding solar months and years, whereas the Muhammadan 
or Hijra year recedes by 10 or 11 days every year and will therefore be found to 
commence in all months of the Indian and English years. 

26. Column headed “ Month and day.” —Solar months in India are generally 
named in Sanskrit after the raSis or signs of the zodiac, “ Mesha,” “ Rishabha,” etc., 
but in Tamil they are also known by another set of names, more or less modified 
from names of nakshatras or lunar months, namely, “ Chittirai,” “ Vaikaii,” etc. 
Both sets of names, “ Mesha-Chittirai,” “ Rishabha-Vaika^i,” “ Mithuna-Ani,” eto., 
are quoted in this column. The days of the solar month are reckoned according 
to an ancient Tamil practice, from the sankranti of the Arya siddhanta. The 
rules for determining the commencement of the solar month, according to the 
Tamil, Malayalam, Oriya and Bengali systems) with examples, have been given in 
paragraph 12 supra. A difference of a whole day or of two days would ordinarily 
be found between Tamil days of solar months and the corresponding Bengali 
days. 

27. The number of days in a Tamil month is not the same every year. 
Thus Chittirai has ordinarily 31 days, but may occasionally have 30. The fact, 
alluded to by the ancient commentator of SUapadikiram, that Chittirai, in the 
year when the events described in that poem occurred, had only 30 * days, and 
commenced on a Sunday, a day of “ Svati ” nakshatra, enables us, although the 
commentator has omitted to mention the year, to infer that the year in question 
was A.D. 756 and no other. Days of the solar month are now commonly quoted 
ip the.Tamil country, but we do not meet them before the beginning of the eighth 
century A.D. We learn from the ancient Tamil poem Tolkappiyam that a day 
at that epoch was ordinarily called, as it still frequently is, after its nakshatra. 
The practice of calling days by their tithi numbers apparently came into use at a 
subsequent date in the Tamil country, though elsewhere in India the calling of a 


* In volume I of this Ephemeris, the Chittirai month of the year A,D. 766 is shown as having had the full 
31 day8 j but the author has shown elsewhere (vide Paper iii in the Appendix) that according to the system then 
Current it was quite possible for Chittirai to have had only 30 days. 
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day by its tithi number is an ancient, in fact, a Vedic praeticb. Week-days do 
not seem to have been in common use in the Tamil country much before the 
beginning of thfe eighth century A.I). Elsewhere in India, week-days have been 
traced tb the fifth century A.D.,but not much beyond. It is a curious circumstance, 
and one deserving of careful study, that a date in India, one thousand and four- 
hundred years ago was known by the same week-day as the corresponding day in 
Europe. 

28. Nah8ha.tras and Whin. —Every Hindu feast, fast and festival (except 
sankrantis) is connected with either " a titlii or a nakshatra or both (Chapter 
III, Section xix, pp. 55 -69), A mean tithi extends over *98 of a day, while a mean 
nakshatra extends over 1'01 days ; but the solar and lunar anomalies may make a 
tithi longer or shorter by '58 of a day as a maximum, while the lunar anomaly 
may similarly affect a nakshatra to the extent of 38 of a day. Hence the irre¬ 
gular lengths, in time, of tithis and nakshatras, which make the Indian system 
so complicated in appearance, but whioh constitute at the same time a most 
valuable check in chronological studies. Hence also the curious fact that what 
ought to be a normal state of things, namely, each day having a single tithi and 
a single nakshatra, is very seldom noticed on the successive days of a whole 
month. Such a phenomenon occurred throughout the month of Vaisakha, W ed- 
nesday 26th March to Friday 25th April A.D. 822 and again, throughout the 
month of Phalguna, Saturday 26th February to Monday 28th March A.D. 830. 

The curious reader may pursue the game with the help of this book. It follows 
from what has just been stated that in the course of a lunar mb nth 2 tithis or 2 
nakshatras may ordinarily be found either to occur on the same day or to cover 
parts of 3 days, the middle day in the latter case being without a, tithi, or without 
a nakshatra of its own. Gases of the same day having two tithis as well as two 
nakshatras, as on Karttika, hahyla 11 and 12 (Wednesday 30th October A.D. 
709), and other cases (e.g., Saturday 27th June A.D. 705) in which a day had 
neither a tithi nor a nakshatra of its own can be easily traced with the aid of this 
work. 

29. In this connexion reference may be made to the hallucination that a lunar 

fortnight with only 13 days does not occur except once in a 1,000 years. In 
the Mahabhdrata ( Bhishma parva, 3, 32) it is recounted by Vyasa in the course of 
his conversation with Dhritarashtra that he has known of lunar fortnights J 

consisting of 14, 15 or 16 days, but never of one consisting of 13 days, but that 
since such a one is in prospect or has occurred, there will be a great slaughter of 
human beings. Other &astras, quoted by Dr. Fleet in Indian Antiquary, Vol. 
XVI, for March 1887, reiterate this omen, and it is stated in one of the quotations 
(commentary on the Muhurta. Ganapati) that the phenomenon occurs only once in 

I, 000 years." If this was the case, it would be at least a remarkable coincidence that 
the recent great European War (A.D. 1914-—1918) should have broken out abso¬ 
lutely at the middle of a fortnight consisting of 13 days. The fortnight from Sublet 
pratipad, Friday 24tl) July, to purnwia, Tuesday 4th August A.D. 1914, as will be 
seen from the “ Ephemeiis A.D. 1800—A.D. 2000,” comprised only 13 days from 
pratipad to panchadaSi owing to the occurrence twice, i.e., on the first and ou the 
last day of the paksha, of two tithis on a single day. But it is not true that the pheno¬ 
menon takes place only once in a thousand years. In. the absence of a compilation 
like this Ephemeris, it might be difficult to check the statement, but anybody can 
satisfy himself from this Ephemeris that the phenomenon occurred in 1805, 
1813, 1830, 1847, 1849 (after 36 years as in the Mahabharata, Mausala parva, 

II, 18, and with grasthodaya and grast.hdsthamana also as in the Mahabharata), 
1861, 1864, 1872, 1878, 1880, 1892, 1900, 1903, 1914, 1917, 1920 and will 
occur in 1928, 1931, etc. Such instances will be found also in the earlier 
parts of the present work, see for example the years 702, 705, 719, 724, 741, 744, 
752, 755, 758, 772 and 775. Comment is needless after noting so many recurrences. 
The occurrence of such a fortnight in July 1914 was known in January 1914 
when the new year’s panchangas were published ; nevertheless, no one then 
predicted that a great war was coming on in July : the “ prediction ” came after 
the event. 

30. Adhika and Kshaya months. —Occasionally, that is seven times in 19 
years, a lunar month is repeated twice in the course of the same year. For 
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instance, in the year A.D. 836 there are two Ohaitras, one reckoned from Monday 
21st February to Tuesday 21st March, and the other from Wednesday 22nd March 
to Wednesday 19th April. The first month in such cases has the prefix adhika 
( = additional), and the second the prefix nija ( = proper). Both prefixes are duly 
and clearly marked in the Ephemeris. More rarely also, a lunar month is sup¬ 
pressed altogether,,and in such cases is known as Icshaya (— suppressed). Thus in 
A.D. 770. the month Pausha, which ought to have occurred in December-January, 
was suppressed. The omission of a kshaya month is noted by N.B. at the foot of 
the page where required. The rules for determining the date of occurrence of 
additional and suppressed months are clearly given in paragraphs 89 to 91 below. 

31. Nakshatras ami ending moments of nakshatras A complete list of 
Indian nakshatras, with the corresponding fixed stars, as identified by different 
authorities, is given in Chapter III, paragraph 101. The practice of reckoning 
time by nakshatras is peculiar to India and China, and has existed in each of these 
countries from very ancient times. In India, in Vedie times, a lunar month had 
no other name than that of the nakshatra in which 'the moon of that month 
became full. To this day, ChiUra is the month in which the moon becomes full 
when occupying “ Chitra” nakshatra, arid soon for the other months. The. con¬ 
currence of certain tithis with certain nakshatras is thus fixed within narrow limits 
for every month in the year, and the student of inscriptions should be familiar 
with the table of concurrence (see the Eye-table:, section s, pp. 140, 146,152 below.) 

32. Note on broken periods. —It is very important that the reader, dealing 
with the Indian or any other calendar, should know thoroughly how to reckon 
broken periods. It is generally a question of addition or subtraction, but unless 
one goes through the process with reflection, there is always a danger of adding 
or subtracting 1 too much. 

To take the simplest case, how many days are there from Friday in one week 
to Tuesday in the next ? Most people would use their fingers in such a case and 
answer “4” or “ 5 ” according as they began the reckoning with Friday or with 
Saturday. Now, such uncertainty is fatal to exact reckoning, and we should 
therefore follow certain rules whereby we may avoid all uncertainty. 

First of all, we should note that such a question is intelligible only with 
reference to the next subdivision of the broken period: that is, in this case the 
meaning of the question is, how many days are there from a particular hour on 
Friday to the same hour on Tuesday. This makes the answer quite certain. 
From 6 a.m. on Friday to 6 a.m. on Tuesday following, there are 4 days : and 
the proper way to answer the question is to convert Friday and Tuesday into 
week-day figures 6 and 3, and to add a whole period (7) to 3 before deducting P. 
Thus 7+3 == 10 ; from 10 take 6, and we have the answer, 4 days. Some exercise 
is necessary in order to do even these simple week-day problems correctly. 

The rule about adding a whole period when we have to reckon from a frac¬ 
tion of one period to a fraction of the next is very important. How many days 

are there from 23rd October in one year to 15th March in the next, the second 

being a leap year ? If we refer to the Eye-table q we shall find that 23rd October 
is the 206th day from 1st April; and 15th March (where we have had to pass 29th 
February) is the 350th day. Deduct 206 from 350. Answer, 144 days. 

To take another case, suppose we are required to deduct the longitude of 
Jupiter from the longitude of the sun, it being given that the former is 300 
degrees and the latter 29 degrees. To answer this question we must first add 
360 degrees (the whole period in this case) to 29, and then from the total 389 
subtract 300 ; answer, 89 degrees. 

If the 1st of a Tamil month be the 15th July, what will be the 7th of the 
Tamil month ? In such cases we must make the same addition to or the same 

deduction from the one side as we make in regard to the other. In the example 

before us, the addition t.o be made is 6, and the answer, 2lst July. 

If the 1st of Tamil month bo the loth July, what will be the 29th of the 
Tamil month ? We add 28 to each side. Therefore the answer is 15+28 = 43rd 
July, from which we deduct the whole of the completed period (July=) 31 days. 
Final answer, 43 minus 31 — 12th August. 


* The Nakshatra* were primarily- certain constellations serving as permanent land marks in the eciiptio but in 
later Indian Astronomy they have odme to mean certain fixed measures of space (generally 13 J degrees) in the 
eoliptio. 
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CHAPTER II.—EXPOSITION OF THE EYE-TABLES. 

The whole system of computation expounded by means of the Eye-table. 

33. The student desirous of acquiring the ability to compute with exactitude 
any tithi, nakshatra, yoga or vara will find all the material necessary for him in 
the Eye-table of the particular siddhanta which he wishes to study, whether Stirya, 
first Arya, Brahma', or Siromani. The first six pages of each Eye-table 153 to 
170, contain all that is necessary for obtaining any of these results correct to two 
places of decimals, while pages 171 to 194 give expanded tables of equations 
which will enable the student to obtain results correct to four places of decimals, 
viz., down to palas in the Indian scale of time; illustrative examples are also 
prefixed to each Eye-table. For the reason stated in paragraph 198 below, no 
separate Eye-table is necessary for the second Arya siddhanta. 

34. It will be seen that each Eye-table is divided into 26 parts, a to z, 
lettered serially in the margin of the table (z, however, stands first, as explained 
below, for a mnemonical reason), and the following explanation adheres to this 
order. To facilitate reference, a loose copy of the principal Eye-table, that of 
the Surya siddhanta is supplied with this work. 

Eye-table, section z. — The signs of the zodiac. 

35. This section which is placed at the head of each Eye-table does not con¬ 
tain any calculated tabular matter, and is styled z firstly, to arrest attention, and 
secondly, because it refers to signs of the zodiac. 

36. Order of signs of zodiac or ra§is and longitude of commencemen t of each 
sign or rati. —The twelve signs of the zodiac or raMs, whose names are preserved 
in the Malayalam names of months, were borrowed by the Hindus from a western 
source, Chaldean or Greek, as is apparent from the procedure of Varahamihira 
who names each sign first in Greek (Kriya, Tauro, Jimuthro, Kaukri, etc.), and 
then in Sanskrit (Mesha, Rishabha, etc.). The longitudes of the rMis are reckoned 
in Indian astronomy from a fixed point in the heavens, generally identified as z 
Zeta Piscinm, whereas in European astronomy, the 0° point of longitude is 
reckoned from the meeting point (which is liable to variation from year to year) 
of the celestial equator and the ecliptic. In European astronomy this meeting 
point is conventionally called the first point of Aries, but it is not now in the 
constellation Aries, because every year, owing to the precession of equinoxes, the 
first point of Aries moves back 50 seconds of an arc along the ecliptic. About 
A.I) 532 the first point of Aries of European astronomy was identical with the 0° 
longitude of Indian astronomy, but since then, the former has receded every year, 
till now there is a difference of 23° between the first point of Aries (European 
astronomy) and the 0° longitude of Indian astronomy, vide paragraph 229 below. 
For his present purposes, the studeub need not trouble himself with the difference 
between the two reckonings of celestial longitude, but he will understand that 
when, for instance, the planet Jupiter is said to be 15° in Kanya, the meaning is 
that the longitude of Jupiter is 150° -f- 15°, or 165°. 

37. The Eye-table shows how the solar months receive different names in 
Bengal, in the Tamil country, and in Malabar, which are the principal tracts of 
the country (other than Orissa) where solar months are, or have been, ordinarily 
used. 

Bye-table, section &,—Moment of sankranti in days of solar year and 

decimals of a day . 

38. The moment when the sun enters a ra6i, i.e., when his longitude is 0°, 
30°, 60°, etc., is called a sankranti, an epoch with which Hindu festivals are 
often associated. The first sankranti or Mesha sankranti is the most important 
of all, being the beginning of the Indian solar year. In the European calendar 
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the year begins at midnight between the 31st December and the 1st January, 
and each month has a fixed number of days, 31 or 30 or 29 or 28 as the case 
may be. The Indian solar year may begin at any moment of the day. This 
moment, to five places of decimals, is given for each century year in section k 
of each Eye-table and it is given for every A.D. year in Table II, pp. 184 to 263. 
In the same manner each month may begin at any moment of the day and the 
duration of a month cannot be expressed as a whole number of days, but can 
only be stated as so many days and a fraction, which is given in section a of 
the Eye-table. Nor is this all. The actual duration of a month under each 
siddhanta varies, theoretically, according to the epoch : for instance the duration 
of Mesha month was not the same under the Surya siddhanta in A.D. 500 as it is 
For each epoch the duration has to be calculated according to a method 


now. 


which is explained in Chapter 17 below, page 83. Still the variation, even over a 
period of. 2,000 years, is not very material and we generally apply to the whole 
period the durations of months calculated for a particular epoch. The durations of 
months given in the Surya siddhanta Eye-table were calculated by the late 
Sankara Balakrishna Diksliit for the epoch A.D. 1137 and have been verified by 
the present writer for A.D. 1165 as shown in Chapter IV, paragraph 201. The 
durations of the months according to Brahma siddhanta are different from those 
according to Siddhanta Siromani, because the sodhyas in the two siddhantas are 
different. 


Eye-table, section a — continued. 


English date corresponding to each sankranti 

A.D. 1900. 


39. Under this heading the Eye-table gives the correspondence of the 
sankrantis, according to each siddhanta, to the days of English months. Thus it 
is stated in the Eye-table that the Mesha sankranti in the year 1900 A.D. corre¬ 
sponded, according to the Brahma siddhanta and the Siddhanta Siromani, to April 
11, and according to the Surya siddhanta and the Arya siddhanta to April 12. 
Similar differences will be found between the two sets of siddhantas in the remain¬ 
ing months of the year 1900. If the reader runs his eye down column k in the 
Eye-table, he will find that, whereas in A.D. 400 the Mesha sankranti, or 
commencement of the Indian solar year, according to the Brahma siddhanta as 
well as the Siddhanta Siromani, fell on March 16, the same sankranti in the year 
1700 A.D., even before the application of the Gregorian reform of the calendar 
began to affect the variations between the Indian and the European calendar, fell 
on March 27, a difference of 11 days for 1,300 years. This is a result of the Indian 
calendar being regulated, not by the tropical year, like the European calendar, 
but by the sidereal year. The exact equivalent in English month and day, of any 
particular sankranti according to any particular siddhanta can be calculated in 
the least possible time by means of the Eye-table, as shown in the illustrative 
examples, but the present intimation in Section a of the Eye-table is merely 
intended to show how in practice the beginnings of Indian solar months run in 
relation to the beginnings of European calendar months. 

Eye-table, section a — continued. Lunar month ; each month commences before the* 

sankranti noted in next column. 

40. This line of the Eye-table gives the names of the 12 lunar months, 
■Ghaitra, VaiSakha, Jyeshtha, etc. Except in Southern India and in Bengal, the 
ordinary civil reckoning over the whole of the Indian continent is by lunar 
months; and even in the excepted provinces, the calculation of days according to 
the lunar month has to be made much more often than the reckoning according 
to solar months. To understand the lunar reckoning in all its details is to under¬ 
stand in its entirety the Indian calendar system. Not very much by way of a 
detailed explanation of the lunar month can be attempted in this place, but it is 
necessary to note one or two points that are indispensable to a proper understand¬ 
ing of the subject at this stage. The first point is, that in the ordinary scheme 
of 12 solar and 12 lunar months in a year, each lunar month is regarded as 
commencing before the date on which a particular solar month begins and receives 
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its name from that circumstance. For instance, the lunar month called Chaitra 
must occur within 29*53 days before the Mesha sankranti, or the commencement 
of Mesha solar month; the lunar month Vaisakha must occur within the same 
interval of 29’53 days before the Rishabha sankranti, or commencement of the 
Rishabha solar month: and passing to a later month, the 7th lunar month Karttika 
must occur within an interval of 29*53 days before the Vrischika sankranti, or 
commencement of the Vrischika solar month. Now the ordinary interval between 
any solar sankranti and the next is 30 or 31 days as in the European calendar, 
but the ordinary interval between the commencement of a lunar month and the 
commencement of the next lunar month is only 29-53 days ; so that it must sometimes 
happen than more than one lunar month commences in the interval between two 
solar sankrantis or, which is the same thing, between the commencements of two 
solar months. Following the principle first laid down, in the words italicized 
above, both the lunar months occurring in such a case in the interval between two 
solar sankrantis receive the same namei the first being called adhika or intercalary, 
and the second raja, or true. Intercalary lunar months are to be found in many 
calendars other than the Indian, but the Indian calendar has for many centuries 
rigorously enforced the principle stated 'above in determining the naming of 
intercalary or ad taka lunar months. As an adhika lunar month is of frequent 
occurrence, seven such months being due in the course of 19 years, it follows that 
the solar month, which is ordinarily an item neglected in civil reckoning over the 
greater part of India, is nevertheless indispensable in order to ascertain whether 
there will be an adhika month in a particular year. And since the intervals 
between the same solar months are not the same according to the different 
siddhantas, it also follows that when there is an adhitea month according to one 
siddhanta, there may not be an adhika month under another siddhanta- In the 
list of lunar months furnished in the section of the Bye-table now under considera¬ 
tion, No. 13 Chaitra is shown as a recurring month, but this is simply given as 
pn example and, in practice, any lunar mouth may in turn be an adhika or 
intercalated month. 

Eye-table, section b. —Increase in days (1) of lunar month, 
and (2) of sun's anomaly. 

41. This line of the Eye-table merely gives multiples from 1 to 13 of 29*5306 
days for each lunar month. The use of this line will be understood when we 
come to calculate the sun’s anomaly at a particular moment (paragraph 54, 
page 17 below). 

Eye-table, section C.— Increase of moon’s anomaly when the interval between 
Mesha sankranti and the first new moon in the. solar year is 0*00 day. 

42. The length of the synodical month, or the interval between one new 
moon arid tbe next is 29*5306 days, whereas the length of the moon’s anomalistic 
month or the month which determines the irregularities in the moon’s motions, 
is 27*5546 days. The difference between these two periods is 1*976 days 
and this difference increases from month to month. The moon’s anomaly at 
the commencement of each solar year is obtained by adding the quantities in 
sections m and p of the Eye-table. This anomaly is then increased by the 
interval between the commencement of the solar year and the first new moon in 
the solar year, for which purpose we add the quantities in sections 1 and O in 
the Eye-table as shown in the illustrative examples. We have now got to the 
moon’s anomaly at the first new moon in a solar year. If to this quantity we add 
one of the quantities in section C of the Eye-table, we get the moon’s anomaly 
at the commencement of the various lunar months in a given year. Section c of 
the Eye-table is, therefore, an important datum for calculating the lunar anomaly, 
and we shall duly make use of it for that purpose later on page 17. 

Eye-table, section d.— Tiihi equivalent in days . 

43. In the Indian calendar system the days are ordinarily reckoned, not from 
midnight to midnight as in the European calendar, but from sunrise to sunrise; 
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and further, the lunar month of 29*53 days is divided into 30 tithis, so that 
each tithi is nob exactly one day, but -9843 of a day. A tithi may end at any 
part of a day and in theory, in order to know what is the tithi at any moment of 
the day, it is necessary also to know what tithi came to an end that day and 
when it came to an end, and what tithi is running at the moment in question. In 
practice, however, and for most purposes of civil reckoning, the tithi for a day is 
fixed by that tithi which was current at sunrise of that day and no account is taken 
of any other tithi that may commence during the day, except for astrological 
purposes. But the complications connected with tithis do not end here. It has 
already been observed that the Indian calendar takes account not only of mean 
periods of time which, properly speaking, should be the sole basis of civil reckoning 
and which, in all probability, did exclusively govern the Indian calendar in ancient 
times, but also of the actual ending moment of a tithi, a month, a year and so on. 
This minute concern about actual ending moments is peculiar to the Indian 
calendar and necessitates constant reference to a panchauga or Bphemeris in which 
the endiug moments have been previously calculated. 

44. The ending moment of a tithi is the moment at which the moon is removed 
from the sun by an exact multiple of 12 degrees. The moment when the moon is 
exactly 12 degrees distant from the sun, called in European astronomy an elongation 
of 1.2 degrees, is the ending moment oil the first tithi; similarly the second tithi ends 
when the moon is exactly 24 degrees from the sun, and full moon is the moment 
when the moon is 180 degrees from the sun, i.e., when it is exactly opposite to the 
sun in the heavens. The determination of the moment when the moon is in each of 
these several positions is a tedious astronomical process which, in modern astro¬ 
nomy, can be accomplished only by means of a nautical almanac; nautical 
almanacs are in fact being used extensively by Indian panchan gam-makers of 
the present day who follow the so-called Drig-ganita system which, however, is 
no system at all of Indian astronomy, but is a conventional name for a system 
based on a European or American nautical almanac. The exact modern astro¬ 
nomical process for determining a tithi would require the employment of quite a 
large number of equations, some of them very minute and very complicated in 
character ; but the Indian calendar has for a long time used for the determination 
of tithis only two equations, viz., one depending on the moon’s anomaly and the 
other on the sun’s anomaly. Both these equations are also used for yogas, and 
one of them, the moon’s equation, is used for nakshatras. Similar equations, 
called the annual parallax and the anomalistic equation, are used to determine the 
exact position of planets in Indian astronomy (Table IV). 

Eye-table, sections e, f, g. — Moon's equation of the centre and moon's 
anomaly in days and decimals of a day. 

45. In these portions of the Eye-table we are confronted directly with the 
equations of the moon last mentioned. These equations are expressed to two 
decimal places from *00 to ‘41 in the case of tithis; from *00 to *38 in the case, 
of nakshatras; and from ‘00 to -35 in the case of yogas. If these equations 
were carried to four places of decimals, as they must be when we wish to ascertain 
the ending moments of tithis, nakshatras and yogas in palas as well as ghatikas, 
we would need much more extended tables, which are given in a later portion 
of the Bye-table (pages 171 to 194 below). For practical purposes, even of accurate 
calculation, in Indian epigraphy and in Indian history, we do not need to use 
more than two places of decimals of a day, and that is why the Ephemeris gives 
the ending moments of tithis and nakshatras to two decimal places. 

46. In order to know what equation to apply towards the determination of 
the endiug moment of a particular tithi, nakshatra, or yoga, . we must know the 
anomaly of the moon at that moment. The anomaly of the moon is first of all 
given for the commencement of each solar year (vide sections m and p of the 
Eye-table) and to this quantity we add the successive periods of time which 
will bring us to any given moment in the. year for which we wish to know the 
tithi, nakshatra, or yoga. In other methods for the verification of the Indian 
calendar, it is usual to express the anomaly of the moon or of the sun as so 
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many degrees from perigee or apogee. In order to simplify calculation, however, 
all anomalies are expressed in the present work in days and fractions of a day 
360 degrees being equal to one anomalistic month of 27 5545 days in the case 
of the moon, and one anomalistic year of 365-26 days in the case of the sun. 
The reckoning of the anomalies in the present work is always from perigee. 
The anomaly of the moon at any given moment having heen ascertained in days, 
we have to find from sections e, f or g, of the Eye-table the corresponding 
•equation, with its appropriate sign, and apply it according to the rules given 
in the illustrative examples. 

Eye-table, sections h, i.— Sun's equation of the centre and sun's anomaly 
in days of the solar year, for tithis and yogas. 

47. For tithis and for yogas we require the suu’s equation as well as the 
moon’s, and sections h. and i of the Eye-table give us these equations. As the 
sun’s equation does not vary, except in the third place of decimals, for a whole 
day, the anomalies at pages 154, 160, 166 are given generally in whole days of 
the year, except where the equation is at a minimum or at a maximum, in which 
case the exact fraction of the day for which the minimum or maximum is 
appropriate is also indicated. In the extended anomaly and equation tables which 
are printed at pages 17 7, 178, 185, 186, 193 and 194 below, sun’s anomalies are 
given to two places of decimals of a day, and sun’s equations to four places of 
decimals of a day. 

48. The 0 day of the sun’s anomaly is properly speaking the day and moment of 
the day in a year when the sun is at perigee exactly (Special Sun-Table I, page 78 
below, cols. 6, 12 and 18 ). Now the sun’s anomalistic position on any given day of 
the year is practically the same, whatever year may be under consideration, and 
therefore, the sun’s equation tables in the present work merely give for each 
day of the solar year the corresponding equation, viz., the equation of the 
anomaly corresponding to the day. In the Arya siddhanta this assumption 
is quite correct; in the Stirya siddhanta it is very nearly correct; but in the 
Brahma siddhanta and the Siddhanta Siromani, while the table of anomalies and 
•equations is the same, a correction in the number of days of the sun’s anomaly 
has occasionally to be made, as indicated in the illustrative examples under the 
Siddhanta feiromani Eye-table. The explanation of th.ese variations belongs 
properly to a more advanced portion of the present work. (See Chapter IV, 
paragraphs 189 to 191, page 75 below.) 

Eye-table, section j. — Perpetual week-day almanac for the European calendar. 

49. The week-day is the meeting ground of the Indian and European 
•calendars, and whatever date we may be engaged in investigating, it is generally 
useful, and almost invariably indispensable, to know what was the week-day of 
that date. This information has to be found as quickly as possible, but at 
the same time accurately. The Indian method for ascertaining the week-day is the 
primitive one of dividing by 7 the ahargana or number of days which have elapsed 
since 9 Kaliyuga. Many good methods have been designed and published in 
modern times for ascertaining week-days, and Eye-table j has been selected as 
being the best of them. It consists in the addition "of four figures, viz. (1) 
a constant for the century, (2) a constant for the odd years in a century-, (3) a 
■constant for the month, and (4) the day of tbe month. The example’ driven 
in section j of the Eye-table, viz., “ Find a the week-day of 26th January 1844 ” 
will illustrate the ordinary use of this perpetual almanac for A.D. years. For a B.C. 
year, e-g., the loth of March 44 B.C., since B.C. years are reckoned backwards, we 
must first of all turn the B.C. year into the forward year of a particular century. 
In this case 44 B.C. is the 57th year of the century beginning with 101 B.C. 
{Centuries B.C. always begin with 101, 201, 301, etc., and not with 100, 200, 300* 
etc.] Then we proceed to find the constant for the century 101 B.C. which is 0 
and add the constant for the year 57, for March, and lastly 15, i.e., 1 + 2 + 15 = 
18. This, divided by 7, leaves as remainder 4, so that we know that the week¬ 
day of 15th March 44 B.C. was a Wednesday. 
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CHAP. XI.—EYB-TABEES ; SEC. j J THE WEEK-DAY*; PARA. 50 

50. An important warning has, however, to be given in regard to week-days 
in B.C. years. So far as is at present known, the only people who observed 
week-days in B.C. years were (1) the Assyrians, Babylonians and Egyptians whose 
week-days do not, however, figure in any known history, (2) the Chaldeans who 
practised astrology in the Grecian and Roman States and (8) the Jews who appear 
at a very early time to have borrowed the week-day reckoning from the Chaldean 
peoples with whom they were associated. The Romans and Greeks, throughout 
the period of the classical literature which has come down to us, do not seem to 
have had any practical knowledge of the week-day, except that they knew that the 
Sabbath or seventh day of the week was a day of rest among the Jews. One 
solitary* reference to a planetary week-day, and that by the Latin poet Tibullus 
who was a student of astrology, is all the evidence that occurs in any context 
showing that the Romans of the first century A.D. possessed an acquaintance 
with week-days. The Romans as a rule observed the mmdinae or every 9th 
day as a market day, and their month was divided into three unequal portions 
by the Kalends, Nones and Ides. At what epoch the Hindus became acquainted 
with the week-day is an interesting but obscure point; but since it came to them 
from a Graeco-Roman source, during Christian times, and subsequent to 
Ptolemy’s date (middle of second century A.D.), as we know from Indian 
inscriptions and other early references to the week-day in Indian literature, and 
also from the very few week-days which have come to light in Indian inscriptions 
and records between the fifth and eighth centuries A.D., we may presume that the 
week-day was not in common use in India before the eighth century A.D. and not at 
all in use before the fifth century A.D. In the rather keen controversy on this 
subject, which is one of constant recurrence in Indian journals and newspapers, 
it is of importance to bear in mind that, while the original planetary week-day was 
an instrument of Chaldean astrology and as such known to Greek and Roman 
students of astrology in the century preceding the Christian era, the practical use of 
the week-day for civil reckoning was probably due to the exigencies of early 
Christian usage, which found in the week-day a convenient means of naming several 
important days in the Christian liturgical year, such as Holy Thursday, Good 
Friday, Holy Saturday and Easter Snnday. The earliest references to the week¬ 
day, as an item of civil reckoning, are, in fact, to be found in a well-known 
passage of the Christian Apologist and Martyr, St. Justin, in the first quarter 
•of the second century A.D. We next find the week-day mentioned, as an institution 
currently familiar, but of recent origin, by Dio Cassius, a Greek historian of the 
early Roman Empire, about A.D. 225. Dio Cassius also gives an explanation of 
the order of week-days, which is identical with the explanation given by the 
Indian astronomer Yarahamihira. By the time of Constantine the Great (begin¬ 
ning of the fourth century A.D.) we find the week-day in common use in the 
Roman Empire for describing Christian feasts and festivals. This was precisely the 
epoch at which the Guptas were in power in India, the epoch at which Greek ideas 
of astronomy, mathematics and medicine flowed freely into India, and the epoch 
probably at which the week-day began for the first time to make its appearance 
in India. Between the time, however, of the first appearance of an idea like 
that of the week-day in any country and its coming into general use, there was 
hound to be a fairly long interval of possibly two or three centuries ; and we may 
note that so late as the tenth and eleventh centuries A.D., inscriptions in Ceylon 
are still wanting in week-days. The practical conclusion to be drawn from these 
various data is that it is vain to look for an allusion to a week-day in any litera¬ 
ture, Eastern or Western, in any century B.C. and that any alleged find of such 
an allusion must be examined very critically. It is characteristic that the 
very first reference in any history, sacred or profane, in which the week-day 

* Dr, J. N. Farqnhar. Editor of the " Religious Life of India ” and other series* has drawn the author’s attention 
to a graffito or writing on a wall, discovered in the remains of Pompeii (which was buried on 24>th August A.D. 79 
by a volcanic eruption), and quoted in Schiaparelli's Astronomy in the Old Testament (1905), p. 136. Ihe graffito 
is supposed to have been the work of a Roman elave and consists of six lines scratched in the following order s 
Saturn*, Solis , Lunae, Martin Iovis % Veneris ; each line consisting of the name of a week-d8y in Latin. The omission 
of [Dies] Mercurii (Wednesday) in this enumeration is curious. The writer may have been one of the students 
of astrology who* as presumed in the text supra, were acquainted with week-days in the first century A.D. and he may 
have written down the week-days on a wall to assist his memory, and at the same time failed to recall ono day, Lhe 
•discovery shows that week-days were known in the third quarter of the first centary A.D., but it by no means 
proves that the week-day was then used as an item of civil reckoning of time. Tho place assigned to Diss Saturni 9 
followin , the Chaldean order, is significant and points presumably to the astrological character of the graffito . 
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has played a part in chronological investigation, is in connexion with the exact date 
of the Last Supper and the Crucifixion of Christ. By means of the week-days, 
occurring in the Gospel narratives of the New Testament, we know that these events 
must have happened in one of three years, A.D. 29, A.D. 30, or A.D. 83, although 
it will always remain a disputed point in which of the three years these events 
happened. Encijcl. Brit., 11th edition , Art., “ Bible Chronology, New Testament.” 

51. A Nota Bene in section j of the Bye-table draws attention to the dates 
when the Old Style of reckoning ceased in the different parts of Europe, as well, 
as to the date, 14th September 1752, when the New Style was adopted by Act of 
Parliament in the United Kingdom. 

Bye-table, sections k, 1, m, H, O, p. 

52 These sections of the Bye-table furnish three items of information which 
must form the first step in any Indian chronological reckoning according to the 
author’s method. For any such reckoning we want to know (1) the exact moment 
when a solar year commenced, for which purpose we consult section k, adding 
to a figure in that section a quantity in section n when necessary; (2) the exact 
moment of the first new moon in the particular solar year with which we are 
concerned; this is given in section 1 of the Eye-table, to which we add, when 
necessary, a quantity in section o,deducting again, when necessary, once or twice 
29*5306 days ; (3) the moon’s anomaly at the commencement of the solar year, as 
given in section m, to which a quantity from section p should be added for odd 
years in a century. In applying sections HI and p, however, it should be remem¬ 
bered that the moon’s anomaly, to be at all useful, must also be reckoned up to the 
first new moon in the solar year, for which purpose the quantities in sections I, O,. 
m and p should be added together. Just as sections K, 1 and HI give certain 
information for the first year in a century, sections h, O and p give the same 
information for all the odd years of a century. 

A PRACTICAL ILLUSTRATION OP THE EyE-TABLE. 

53. This is a convenient stage at which we may introduce a simple example 
illustrating the most-usual processes of reckoning in the Indian calendar. The 
earliest example, so far as is now known, of a we 11-authenticated week-day in Indian 
inscriptions is the Bran Pillar Gupta Inscription, which quotes “ Thursday ” as 
the week-day of the “ 12th tithi in the bright half of the lunar month of 
Ash ad ha ” in a year corresponding to A.D. 434. We shall now show how the 
Eye-table, studied thus far, enables us to calculate the exact English equivalent 
of this date and also to verify the fact that it was a Thursday. We make the 
calculation according to the Surya siddhanta Eye-table which in all probability* was 
the siddhanta (in an early form) that was used in the actual reckoning recorded 
in the inscription. The reader will save himself a good deal of future trouble by 
carrying out carefully the processes indicated below. Section k of the Eye-table 
tells ns that in A.D. 400 the solar year commenced on March 17 -4S569. Section 
H farther shows that for 34 odd years of the century the fraction to be added for 
determining the commencement of the solar year is *73554. We know, therefore, 
that in the year A.D. 484 the Indian solar year commenced, according to the 
Sfirya siddhanta, on March 17*48569 -j- -7-3554 — March 18-22123. Similarly, 
sections 1 and O tell us that in the year A.D. 400 the first new moon in the solar 
year was removed from the commencement of the year by 23-84456 days; to- 
which we add, from section O, the interval of the first new moon in the .solar year 
corresponding to 84 years which is 0*54533 of a day. The two quantities being 
added, we infer that in A. D. 484 the interval between the commencement of the 
solar year and the first new moon in the same solar year was 23*84406 -f- 0-54533 
— 24 # 38999 days. The same process, performed with the aid of sections Ht and 
p, informs us that in the year 484 A.D. the moon’s anomaly at the commencement 
of the solar year was 21 -75228 + 13-46585 = 45 21813 days. Consequently the 
moon’s anomaly at the first new moon in the same solar year must have been 
45-21313 -f- 24*38999 = 5960812 days. Subtracting from this, two full 
anomalistic months (Eye-table d) 55*1092 days, we have, as the age of the moon’s 
anomaly at the first new moon in the solar year A.D. 484, 4-499 days. 
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54. We have now to carry on these reckonings to the 12th tithi of Ashadha 
month, for which purpose we have to add (1) 59*0612 days according to section 
b of the Eye-table for Ashadha month, (2; ITS 122 days for the ending moment 
of the 12th tithi according to section d of the Eye-table, and (3) 3*952 days 
(section C of the Eye-table) plus 11*8122 days for the increase of the_ moon’s 
anomaly from first new moon in the solar year to the 12th tithi in Ashadha 
month. The English equivalent of the date of the mean tithi we are in search 
of is given by March 18*22123 (the commencement of the Indian solar year 
A.D. 484-85—sections k and n) plus 24*38999 days (interval between com¬ 
mencement of solar year and first new moon in solar year—sections 1 and o) 
plus 70*8734' days (interval between first new moon in solar year and 12th 
tithi of bright half of Ashadha month—sections b and d) = March 113*4^46, 
which by section q of the Eye-table is equal to *4846 day on June 21 A.D. 484. 
The sun’s anomaly at the ending moment of the mean tithi that we are in 
search of is given by 24*3899 days (interval between the commencement of the 
solar year and first new moon—columns 1 and o) plus 70*8734 days (interval 
between first new* moon in solar year and end of 12th tithi of bright half of 
Ashadha month—section y or sections b and d) — 95*2633 days. According to 
the extended (four decimal places) sun’s anomaly table in the Surya siddhanta Eye- 
table, section b (p- 177), the equation for a sun’s anomaly of 95*26 days is* — *0454 
day. The moon’s anomaly at the mean ending moment of the 12th tithi of the 
bright fortnight of Ashadha month is given by 4*499 days (the quantity already 
arrived at for the moon’s anomaly at the first new moon in the solar year accord¬ 
ing to sections I, m, O and p ),plus 15*764 days (the increase of moon’s anomaly 
up to Ashadha sukla or bright fortnight, 12tli tithi—columns C and d of Eye- 
table) = 20*263 days. Before using this moon’s anomaly we have to add to it 
algebraically the sun’s equation already arrived at for the day in question, viz., 

— *0454 day, and we obtain, as the net moon’s anomaly for the given moment, 
20*218 days. With this result* we go into the moon’s anomaly and equation table 
(four places of decimals) in the Surya siddhanta Eye-table, section e (p. 172), and 
find that the moon’s equation for 20*218 days is-f-*4 i 38 day. Wo now add algebrai¬ 
cally the sun’s and moon’s equations obtained from the anomaly tables, viz., 

— *0454 day -f '4138 day, to the ending moment of the mean tithi in English 
time already arrived at, viz., March 113*4846. The net result is March 
113*4846 + *4138 — *0454= March 113*8530. Wa know from section q of 
the Eye-table that March 93 is equal to June 1, so that March 113 is equal to 
June 21. We know also from section r of the Eye-table that *85u0 of a day is 
equal to 51 ghatikas and *0030 of a day is equal to 11 palas; so that *8530 of a 
day is equal to 51 ghatikas and 11 palas. According to section j of the Eye- 
table, the week-day of June 21, A.D. 484, is given by the formula (2 + 0 -{- .3 
+ 21 =) 26 ~ 7 ; the remainder in this division being 5, we know that the week¬ 
day was the 5th day of the week, or Thursday. We conclude that the ending 
moment of the 12th tithi of the bright fortnight of lunar Ashadha month in 
the year A.I). 484-85, referred to in the Eran Pillar Inscription, was Thursday, 
21st June A.D. 484, 51 ghatikas and 11 palas after mean sunrise. The week-day 
is found to be correct and we know the exact English month and date corre¬ 
sponding to the tithi in question. All these processes may be shortened a good 
deal when the student is familiar with the different portions of the Eye-table, but 
the example, thus given in detail, will satisfy him that it is possible,’ without any 
high mathematical pow*ers, to arrive at the absolute ending moment of a tithi, 
correct to four places of decimals, with the aid of the Eye-table only. It may 
be noted, also, that the ending moment of this particular tithi, according to the 
different siddhantas, has been worked out most carefully by an eminent Indian 
authority, the late Mr. Sankara Balakrishna Dikshit in the Introduction to Dr. 
J. F. Fleet’s Gupta Inscriptions (p. 157), and the result above arrived at is exactly 
that reached by Mr. Dikshit at the end of a much longer process which he has only 
partially indicated, whereas by the present method the student is able to reach 
the same result finally by a known method of simple calculation. Mr. Dikshit 
also calculated the ending moment of the same tithi according to other 
siddhantas and bis results given below may be verified by the student according 
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CHAP. II.— EVE-TABLES ; SSGS. q, T J 1'AKAS. 55 — 56 

to the different Bye*tables furnished iu this work. They will be fully expounded 
in Chapter IY of this work (paragraphs 208 and 209, page 87 below). 

Ending Moments of the 12th tit hi, bright fortnight of Ashadha in A.D. 484-85— 

(1) Surya siddhanta: A.D. 484 June 21, 51 ghatikas 11 palas after mean 
sunrise. 

(2) First Arya siddhanta: A.D. 484, June 21, 49 ghatikas 48 palas after 
mean sunrise. 

(3) Brahma siddhanta: A.D. 484, June 21, 50 ghatikas 15 palas after mean 
sunrise. 

(4) Siddhanta Siromani: A.D. 484, June 21, 53 ghatikas 21 palas after 
mean sunrise. 

Bye-table, section q .-—Days counted from March 1 and days counted from April 1. 

55. The reader who has attentively followed the explanation of sections k, 
1, 2X3, XI, O, p, and the illustrations given thereunder will have seen the practical 
use of section q of the Eye-table. In arriving at the English equivalent of any 
Indian date, we have to count days from the commencement of the solar year. 
Running the eye down section k of any of the Bye-tables, the reader will notice 
that, while at the beginning of Kaliyuga the Indian solar year, began on the 15th 
of February, by the time we come to' A.D. 400, which is practically the earliest date 
that can possibly be verified according to the details of the Indian calendar, the 
Indian solar year now (i.e., in A.D. 400) commences on (1) 17th March, according 
to the Surya and Arya siddhantas and (2) 16th March, according to the Brahma 
Siddhanta and Siddhanta Siromani. The commencement of the Indian solar year 
is then retarded at the rate of one day for every century until 1752, when the intro¬ 
duction of the New Style into the British calendar carries forward the English equi¬ 
valent by 13 days at once; and from A.D. 1753 forwards, down to our time, the Indian 
solar year has always commenced in April. Now section q of the Bye-table enables 
us to calculate readily the English month and date corresponding to a certain 
number of days counted from 1st March or 1st April respectively. Example 
Given that an Indian solar year commenced on the 18th of Mareb and that the 
ending moment of a particular tithi was 345*5 days from the commencement of 
the Indian solar year; required to know the English date. Answer :—March 18 
4 - 345*5 = March 363*5. By section q of the Bye-table, March 338— February 1; 
therefore March 363*5 which is 338+25*5 = February 1+25*5 = February 26*5 of 
the following English calendar year. In reckoning days from April 1, we have 
to remember that in a leap year April 336 is equal to March 1 of the following 
year as shown in section q of the Eye-table, whereas in an ordinary year April 
335 is equal to March 1 of the following year. This means of course that, if there 
is a leap year in the year following April 1, that is iu the next calendar year, then 
April 336 is equal to March .1 of the following year. 

Eye-table, section r.— Ghatikas and palas. 

56. This section gives the ghatikas and palas corresponding to the decimal 
parts of a day. The section is so constructed that any decimal part of a day, 
down to four decimal places, can be interpreted as an exact number of 
ghatikas and palas so as to give the exact equivalent in Indian time. An ex¬ 
ample of this has already been given by translating *8530 of a day into ghatikas and 
palas (51 ghatikas 11 palas). It should be noted that the division of the day into 
24 hours has been known in India only since the introduction of the Greek 
(Ptolemaic) system of astronomy and astrology, that is, since about the 5th cen¬ 
tury A.D. and that Indian time is always expressed sexagesimally, i.e., in ghatikas, 
each ghatika being the sixtieth part of a day, and palas, each pala being the six¬ 
tieth part of a ghatika. The occurrence of an allusion to “hora” either as a 
lagna or as the 24th part of a day furnishes, as was noted by tbe late Dr. Burgess 
in* his contribution to the Journal of the Royal Asiatic Society (1893), intrinsic 
evidence that the work must be subsequent to the introduction of the Ptolemaic 
astronomy into India. A practical application of this observation is furnished by 



the reference to the horn in the text of the ancient lamil Grammar, the Tnlk~p» 
piyam, Poruladikdram, Kala viyal, verse 135. 


iDonjDib/X G>6UT(Lfj&&£> G* ir swjr ty /E(T(®w»* 
gijDibp Qeitir(LpdsiEJ S/pQsuiri'd&svtlev. 

Translation. 

“In Kalaviyal, i.e., the pre-Aryan marriage rule, 
the man is not obliged to abstain during prescribed 
days and hours or lagnas (as in the Aryan rule).” 

The occurrence of an allusion to the horct in this text shows that notwith¬ 
standing all that has been stated to the contrary, this part of the TdMppiyam 
oould not have been composed much before the sixth century A.D. 

Table VI in this work may be referred to when the reader wishes to convert 
any fraction of day, without loss of time, either into ghatikas and palas or into 
hours, minutes and seconds, and vice versa. 

Eye-table, sections S, t, U.— Nakshatras. 

57. These sections of the Eye-table give all the information that i3 necessary, 
in addition to what has been set out already, to enable us to calculate the ending 
moments of nfikshatras. The scheme of n&ksh&tr&s is different in the Suryvi find 
Arya siddhantas from what it is by the Brahma siddhanta and Siddhanta, Siromani. 
In the two former siddhantas the nakshatras have equal spaces^of lS degrees 20 
minutes each, whereas in the Brahma siddhanta and Siddhanta Siromani the nak- 
shatra intervals are either one day, or half a day, or one and a half days, and in one 
case (Abhijit) one-third of a day'. But the principle by which the ending moments 
of nakshatras are calculated is the same under all the siddhantas ; that is, each nak- 
shatra is normally attendant on a particular tithi, and the ending moment of a 
nakshatra cannot be separated from the ending moment of the tithi on which it is 
attendant by more than a certain maximum interval. Accordingly, in section s 
of the Eye-table, under each lunar month, are given the shortest intervals between 
the new moon of that month and the ending moments of the various nakshatras 
belonging to that month. What the actual interval will be in a given year will 
depend on the use we make of sections t and U of the Eye-table. There is a 
fixed relation between the distance of the first new moon in the solar year from the 
commencement of that year and the interval by which the ending moment of any 
nakshatra during that year can be prolonged beyond the normal moment of occur¬ 
rence of the nakshatra shown in section S of the Eye-table. In the 
year A.D. 1921-22 the first new -moon in the solar year was 24*23 days distant 
from the commencement of the solar year. Supposing we want the mean ending 
moment at which nakshatra Uttara Phalguni (No. 12 nakshatra) ended in 
Phalguna month in the year 1921-22; section t of the Eye-table tells us that 
when tlie first new moon is 24 days distant from the commencement of the solar 
year, the nakshatra intervals throughout the year are prolonged by 0*41 day. 
Section U of the same table tells us that for *23 of a day added to the 24 days we 
should subtract *02 of a day from 0*41, that is for this particular year the 
nakshatra intervals shown in table s were all prolonged by 0*39 day. Conse¬ 
quently the ending moment of Uttara Phalguni nakshatra in Phalguna month 
A.D. 1921-22, which, according to table S, should occur 15 33 days after the new 
moon beginning Phalguna month, occurred in the year 1921-22 after an interval of 
15*33 •+• -0*39 = 15*72 days from the new moon beginning Phalguna month. From 
Table II of this work, p. 276, we know that the new moon beginning Phalguna 
month in the year 1921-22 occurred on Sunday, February 26*59; so that the 
nakshatra Uttara Phalguni in that month ended on February 26*59 + 15*72 = 
February 42*31 = March. ” 14*31, A.D. 1922. This was the ending moment of the 
mean nakshatra according to Sui*ya siddhanta. If we wish to know the actual 
ending moment of the nakshatra, the easiest method is to ascertain the anomaly of 
the moon corresponding to 15*72 days from the new moon beginning Phalguna 
month. The nakshatra equation of the moon’s anomaly of this moment i3 given 
by the appropriate table of nakshatra equations of the moon in the Eye-table, 
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section f, pp. 157, 158. The exact process of arriving at tlxe actual ending 
moment of a nakshatra is not given here because it will be generally found 
advisable to use the abridged process which is indicated in the illustrative 
examples under each Eye-table. 

Eye-table, sections V, W and X .—Shortest interval in days from 
new moon to ending moment of each yoga. 

58. This is the last portion of the Eye-table proper and shows how the 
ending moment of a yoga is to be calculated. The principle is the same as for 
nakshatras, i.e., there i8 a normal moment, of occurrence for each yoga, determined 
with reference to the new moon which commences each lunar month; to this 
normal moment of occurrence we have to add the period of retardation determined 
by sections W and X of the Eye-table—only the retardations are longer in the case 
of yogas than in the case of nakshatras, the maximum being 4T1 days under 
yogas against a maximum of 2*21 days under nakshatras. 

The yoga is not a very important element for the purposes of the epigraphist 
and the chronologist. The references to it in inscriptions and literary records 
are not many and are confined to the later centuries for which we generally have 
other means of verification in Vikrama and Saka years. The yoga itself is an 
artificial conception in Indian astronomy, a yoga being supposed to be the joint 
space which would be travelled by the sun and the moon in a given period of 
time, supposing that these bodies travelled in opposite directions instead of, as they 
actually do, in the same direction. Consequently, just as the tifchi or the natural 
elongation of the moon is the difference between the positions attained by the 
moon and sun at a given moment in the heavens, the yoga or the artificial combi¬ 
nation of the two motions is the fictitious space which would be described by the 
sun and the moon if they were travelling from new moon to new moon in 
opposite directions instead of in the same direction. In the supposed case the 
sun and the moon together would do the 360 degrees of the ecliptic in 25-42 days,, 
and the length of the yoga month is therefore 25'42 days. These 25-42 days are 
distributed among 27 yogas just as the nakshatra month of 27'33 days is distri¬ 
buted among 27 nakshatras, and the ending moment of each yoga is determined 
accordingly. A reference to a yoga in a literary work or an inscription neces¬ 
sarily implies that the framer of the record fixed the position of the yoga with 
reference to a panchanga, for he could not possibly have found a yoga by 
reference to the actual position of the sun and the moon in the actual heavens 
except by a circuitous process of calculation; and hence the investigation of 
yogas is a matter of altogether secondary importance in historical and chrono¬ 
logical research. 

Eye-table, section y. 

59. For purposes of reference, since it will be frequently required in con¬ 
nexion with Table II, a section y is added to each Eye-table, showing (1) the 
collective duration in days from the first new moon in the solar year up to the 
ending moment of each tithi in every lunar mouth, and (2) the increase of the 
moon’s anomaly up to the end of each mean tithi; this increase has to be added to 
the moon’s anomaly at the first new moon in the solar year. It should be 
remembered, when using this section y, that an adhika month adds one to the 
number of lunar months in a year and that for instance in a year in which Asliadha, 
is adhika, the collective duration up to the end of a tithi in Bhadrapada month 
should be looked for under Sravana in section y. 

The reader should accustom himself to think of lunar months as well as oi 
nakshatras by their number; and in a year in which No. 4 month is adhika, 
jlravana which is ordinarily No. 5 month will become No. 6 and information 
regarding tithis and nakshatras in that month should be looked for in sections y 
and s under ordinary No. 6 month (Bhadrapada). This is why every month column 
in the tables of nakshatras and yogas (sections s and v) is headed “ ordinarily.” 

Whether a particular year contains an adhika month and what that month is, 
can always be readily ascertained from Table II (pp. 200 to 279). 
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CHAPTER IIJ.—EXPOSITION OF THE ELEMENTS OF INDIAN 

CHRONOLOGY. 

Section i. — The synodical month and the Indian solar year. 

60. Astronomical constants. —A regular treatise on astronomy always closes 
with a chapter on astronomical constants, viz., those elements of calculation which 
are of use in predicting astronomical events. A treatise on astronomical compu¬ 
tation must begin, not end, with astronomical constants. 

61. First astronomical constant — The moon’s synodical month or lunation .— 
The first astronomical constant in Hindu astronomy is the moon’s synodical month 
oi 29-1 days. The exact length of this period, according to the Surya siddhdvta* 
is 29‘5805«794*3 days. The ancient Hindu astronomers purposely calculated this 
period to what we should now call nine places of decimals in order that there 
might be no error even after thousands of years. The period fixed by modem 
astronomy does not differ from the above in the first six decimal places, and as 
*0000008, the actual difference, is t5o of a second, it follows that the difference 
between European and Indian astronomy in 5,000 years or 61,844 synodical 
months may amount to 4,260 seconds or a little over l'hour and 11 minutes. In 
practice the difference between the European and the Indian computation of new 
moons is very much less. 

62. What is a synodical month ?■ —A synodical month or lunation is the inter¬ 
val between one new moon and another. It is not the period in which the moon 
travels once round the earth, but the period in which the moon gains one complete 
revolution over the apparent or visible motion of the sun. 

The moment of new moon is the moment when sun and moon have the same 
longitude, i.e., are at the same distance measured from a fixed point in the heavens. 
When once this moment is past, the moon resumes her journey at the rate of 
about 18 degrees a day and the sun resumes his at the rate of about one degree a 
day. It follows that the moon gains twelve degrees over the sun in a day and 
therefore she gains 360 degrees in about 30 days. 

The synodical month, then, is the period during which the moon gains 360 
degrees over the sun, and its exact length is 29-530687946 days. 

63. The solar year. —The next astronomical constant to be noticed in Indian 
astronomy is the solar year, the length of which, according to the Surya 
siddhdnta, is 360*258756481 days. The length of the year, according to modern 
astronomy, is 365-2422408 days. The Julian calendar assumed a year of 365-25 
days, i.e., 00776 of a day in excess of the correct figure. To rectify this error. 
Pope Gregory XIII in 1582 ordered the dropping out of 10 days and the British 
Parliament in 1752 f similarly dropped out 11 days, and to avoid a recurrence of 
the error, we now drop out three leap years out of every hundred. The year of 
365-2422408 days is, however, a tropical year, whereas the Hindu astronomical 
year is an anomalistic + year, and we should really compare the Hindu year with 
the modern anomalistic year, which we seldom hear of in practice, but the correct 
length of which is 365*2596296 days, being an excess of -001 day over the Hindu 
year. This no doubt makes a difference of several days in the course of four or 
five thousand years, but as the Hindu year is essentially lunar and not solar, not 
much practical inconvenience is caused by the difference. 

64. A tropical year is that which brings the seasons round at the same time of 
the year, whereas an anomalistic year is that which brings back the sun’s anomaly, 


I be htirya sicldhtinta, the best known system of India astronomy, is believed to have been current in its present 
form since the eleventh century A.D, and is the standard for all India. Several other siddhantas are extant, 
but only one of them, the first Arya siddhanta, is of any practical importance in Southern. India, 
t This was the occasion when the New Sty&k was introduced. 

J Strictly speaking, a sidereal year, bnt. the designation anomalistic year is more suitable at this stage in order to 
lead up to the sun*s anomaly —for explanation see page 73, paragraph I7S. 
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i.e., the rate at which he moves round the earth. This rate varies according as 
the sun is near to, or removed from, his perigee, i.e., the point when he is nearest 
the earth, and once a year the sun returns, as it were, to his old pace. This vary¬ 
ing pace of the sun is very important for calculating the moment of new moon, as 
well as for calculating the moment of sunrise, and this is probably why the Hindu 
astronomers reckon the course of the sun by the anomalistic, instead of by the 
tropical, year. 

65. The decursus of the Hindu solar reckoning. —The Surya siddhanta reckon¬ 
ing begins from the midnight between . 7th and 18th February 3102 B.C., which is 
commonly balled the beginning of Kaliyuga. On the morning of 18th February 
3101 B.C., that is one year later, one complete Hindu solar year had run out by 
6'13 a.m., i.e., at '25875 of the day. As however the Hindu day is always reckon¬ 
ed from sunrise, mean sunrise for the whole of India being at 6 a.m., the first 
year is according to this siddhanta reokoned to have been completed at 13 
minutes (or exactly ’00876 of a day) Indian time of the day, on 18th February 
3101 B.O. At this moment the year l of Hindu chronology began. The Hindus 
generally reckon completed or expired years, and not current years, as the Euro¬ 
pean calendar does ; and the first mean solar year of the Hindu chronology, 
which began en 18th February 3102 B.C., is, according to Hindu reckoning, the 
mean solar year 0. By adding 310L to an English calendar year A.D. we arrive 
at the corresponding (expired) year of Kaliyuga. Thus the year A.D. 1910 is 
K.Y. 5011. Fora B.C. year, the K.Y. equivalent is obtained by subtracting it 
from 3102, not 3101. 

66. Correspondence between A.D. and K.Y. years. —If we reckon 365*258756481 
days for every Indian year, commencing from midnight between 17 and 18 Feb¬ 
ruary 3102 B.C. we shall find that the commencement of 3101 K.Y. fell on 16th 
March, 1 B.C.,at *15379 of the day. The Surya siddhanta, however, anticipates 
the commencement of Kaliyuga 3101 by 2*1706944 days because the true Indian 
solar year 0 Kaliyuga really began 2*1707 days before the moment above assigned 
for its commencement. This correction is called Sodhya. It thus happens that 
K. Y. 3101 commenced in 1 B.C. on 13th March at *9831 of the day after mean 
sunrise (6 a.m.). From this point table II in this work will oarry us on regularly 
through every year up to A.D. 2000. 

Section ii. — Fixing the moment of mean new moon. 

67. At the first moment of K.Y.* 0, according to the Surya siddhanta, the 
sun and moon had the same mean longitude, that is, the moon was new at that 
instant. At the first moment of K.Y. 1, 365*258756481 days would have passed, 
that is 12 synodical months, and in addition 10*89170112.9 days. That is, at the 
first moment of K.Y. 1, the moon was not new as she was at the first moment of 
K.Y. 0, but she was 10-89170 days old : and the first mean new moon in K.Y. 1 
occurred on 29 530587946 minus 10’891701129 days = 18*638886817 days after 
the commencement of K.Y. 1. In this way in every Hindu year the first mean 
new moon would occur 18*63889 days later than in the previous year. In the 
year K.Y. 2 a mean new moon occurred 2x18 63889 days = 37*27778 days later 
than the commencement of the year, but as this period exceeds a synodical month, 
the first mean new moon in K.Y. 2 really occurred 37*27778 less 29 53059, that is, 
7*74719 days after the commencement of the year K.Y. 2. The day of occurrence 
of the first mean new moon for 100 years after 0 K.Y. is given in the Eye-table, 
section O and we see from that table that in 100 K.Y. (mean solar year) the first 
mean new moon occurred 3*46164 days after tho commencement of the year. 

68. In 1 B.C., as may he seen from the. Surya siddhanta Eye-table, section 1, 
the first mean new moon of the Hindu solar year occurred almost exactly 10 days 
(properly 10 days less *0019 of a day) after the commencement of the solar year. 

• i.e. at midnight between 17th and 18th February, 8102 B.C., the moment of commencement of mean Indian 
solar year 0. This moment was, for ail purposes, except owe, the commencement of Kaliyuga according to Sarya sid¬ 
dhanta * it was also the moment when all the planets, including the son and moon, were at 0° mean longitude. The 
excepted purpose is the commencement of the true Indian solar year, referred to in paragraph 66. 
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The process of calculating the first new moon in any solar year jhas been explained 
in paragraph 53 supra. 

Section iii.— -Suns and moon's anomaly and actual moment of new moon. 

69. Although mean new moon occurs every 29*53059 days, the actual new 
moon does not recur so regularly. About the time when the moon is due to 
become new, she may be fast, or she may be slow, and we have to take this 
circumstance into consideration. Hindu astronomers have devised a table of the 
moon’s anomaly which enables us to calculate exactly by how many degrees the 
moon is in advance of, or behind, her mean position at new moon or at any other 
time. The ordinary tables of the moon’s anomaly and equation of the centre, as 
these constants are called, will bo found in Professor Jacobi’s standard article on 
the subject in Vol. I of the Epigraphia Indica and are reproduced in special tables 
II and III, pages 79 to 81 below. For the sake of practical convenience, the 
present method converts degrees into time and further calculates the anomaly for 
each *001 of the equation, and the result is Bye-table, sections e, f, g. 

70. The moon’s anomaly (as explained at page 16) is determined for centuries 
and odd years in the same way as the mean moment of the first new moon is 
determined for every solar year. The moon completes an anomalistic month, that 
is, returns to a particular pace round the earth in 27-5546 days, and every year 
the moon’s anomaly increases by 365-25375 less 13 X 27*5546=7*04856 days/ In 
100 years the anomaly inoreases by 16*03078 days. 

71. In A.D. 1600, a correction, or btja, introduced by the Hindu astronomer 
G-anesa Daivajna, came into operation. The effect of this btja is to raise the 
annual increase of the moon’s anomaly from 7*04896 days to 7*o4898 days or by 
two seconds of time every year, and also to diminish the length of the anomalistic 
month from 27*5546 to 27-55459797 or by -00U002 days, i.e., j of a second every 
month. 

72. These figures enable us to calculate the moon’s anomaly at any moment, 
it being assumed by Indian astronomers that at the commencement of the true 
(not mean) Indian solar year Kaliyuga 0, the age of the moon’s anomaly, reckoned 
from perigee, was 4*7797 days by Surya siddhanta and first Arya siddhanta 
(which is ordinarily referred to in this work as the Arya siddhanta) and 1*9988 
days by Brahma siddhanta and Siddhanta Siromani. 

73. Similar remarks apply to the sun, though of course the figures are 
different. As stated already at page 14, the Indian calendar assumes in practice that 
on a given date of the Indian solar year, the 0 day or the 10th day or the 100th 
day or the 300th day the sun’s anomaly is tbs same, whatever year we may be 
■dealing with, that is, if the sun’s anomalistic equation can be expressed by — -05 
of a day for purposes of tithis at the 100th day of a particular year, the sun will 
have the same anomaly and the same anomalistic equation for tithis at the 100th 
day of any other year. This is also the theory of the first Arya siddhanta, which 
is called the Arya siddhanta in this work ; and which lays down that at 0 
Kaliyuga, i.e., at the commencement of the mean solar year Kaliyuga 0, the 
position of the sun’s apogee was 78° that is, and that this is the case in all years; 
that is, when the sun has done -jVVX 365*2568 days or 791338 days of his course 
reckoned from the commencement of the mean sola/year, or 79'1388-f-2*1467 
days (the addition is the 6odhya) from the commencement of the true solar year, 
he is at apogee, i.e., his anomalistio equation is then 0. Accordingly the Arva 
siddhanta Eye-table iu the present work states that at 81*29 days of’the solar 
year the sun’s anomalistic equation is 0*009: only it converts the subsequent 
equations into time according to the purpose for which the equation is required, 
i.e., whether for tithi or for yoga. 

74. The other siddhantas attribute a slow motion to the sun’s perigee, that 
is they do not admit in theory that the sun’s pace is absolutely the same at the 
beginning of every Indian solar year, whether mean or true, but that, it varies 
slightly from century to century. These variations are set out in a special table 
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which will be explained when we come to the construction of tables (page 78 below). 
In practice, the anomaly tables of the sun presented in sections g, h and i of the 
Eye-table for each siddhanta are good for at least a thousand years and we have 
to remember that neither the Brahma siddhanta nor the Siddhanta Siromani, the 
only two systems in which the motion of the sun’s apogee is at all considerable, had 
been current for quite a thousand years when we reach the end of the epigra- 
phical period (A.D. 1600). 

75. Each anomaly table in the Eye-table, sections e to i (pages 171 to 194), is 
divided into four equal portions, two having additive equations and two subtractive. 
Each equation, as given in the table, consists of three decimal places, the first two 
being given in vertical columns and the third in a horizontal column. The 
horizontal column is not necessary when all we want to know is how many hours or 
how many ghatikas after sunrise a new moon or other tithi occurred, or a 
naksbatra or a yoga ended and consequently, the horizontal place of the equation, 
namely, its third decimal place, is omitted in the abridged Eye-table, sections 
e to i. On the other hand, wheu such a course is necessary for very accurate 
work, & fourth figure may be added to the third shown in the horizontal column by 
noting the difference between two successive anomalies and taking a proportional 
part of the difference between the corresponding equations. Thus, supposing we 
want the equation for a moon’s anomaly of 6*04 days : the anomalies and equations 
next to those we want are— 

t’s An. 6*031 d. ... i*s An. 6 069 d. ... Diff. 038 d. 

Eqn. -*397 d. ... Eq. --398 d. ... Diff. 001 d. 

The anomaly under consideration 6'04 days — 6*031 -f *009 : the last figure 
is one-fourth of the difference between 6*031 and 6*069. Therefore the fourth 
decimal place to be added to the equation — *397 is one-fourth of 10, i.e., 2,. 
Answer —*3972. 

We should note that sometimes the lesser anomaly has the higher equation. 
Thus, supposing we require the equation for <t’s An. 21*46 d. We note the 
following as the nearest anomalies ;— 

t’s An. 2T447 d. ... t’s An. 21*485 d. ... Diff. *039 d. 

Eqn. + *399 d. ... Eq. + *398 d. ... Diff. 001 d. 

Our anomaly is more than 21*447 by *013, which is one-third of the difference 
*039. We therefore deduct one-third of 10 or 3 from the fourth decimal place of 
the equation -f- *399 and obtain as the result -f- *3987. 

The same observations apply to solar anomalies. 

76. For ordinary -results, we do not require a fourth place in the equation, 
and we can take the nearest three place equation that we can find in the Eye- 
table, sections e to i and thus, by means of a simple sum in addition or subtraction, 
discover, without a moment’s trouble, the actual from the mean moment of a tithi, 
naksliatra or yoga. Even then we shall be far more accurate than by any of the 
other rough and ready methods now in use. For stages of the anomaly, both 
solar and lunar, which increase or decrease very slowly and where the proportional 
parts are not obvious, the fourth decimal place of the equation is also given in the 
extended anomalv tables, pages 171 to 194. 

Section iv.— The solar months. 

77. The solar months of the Indian calendar are named in the opening 
section of the Eye-table. The Tamil names of-months are practically the same as 
the Bengali names, but the first Bengali month VaUakha gives the name to the 
second Tamil month and so on, the last Bengali month Chaitra being the first 
Tamil month Chittirai. 

Also, the Malayalam names of months are generally the same as those of the 
signs of the zodiac : the first two are called Metam and Etavam instead of Me sham. 
and JRishabham. • 
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But whether in the Tamil country or in Malabar or in Bengal, the measure 
of the solar months is the same. Like the solar year, each solar month ends at a 
fraction of the day , that is, at the moment when the next sankranti takes place. 
For purposes of computation, the sankranti, as well as the month to which it gives 
its name, is reckoned from the very moment at which the previous month ends. 
But in practice in the Tamil country, when sankranti takes place after sunset, 
the next month begins next day; and when the sankranti occurs before sunset, 
that is the first day of the next month, and the old month loses a day. Other 
jsaukranti rules are* observed in other parts of India. (See paragraph 12 supra.) 

78. The solar months in the Indian calendar, which have 30 days each, are 
placed at fairly regular intervals, and the months with 31 days each, as also those 
with 29 days each, are arranged continuously. Thus the series is : 

30 80 

31 29 

31 29 

31 29 

31 29 

29 

30 

which is fairly symmetrical. Owing, however, to the working of the rule about 
sankrantis before and after sunset, a month may have occasionally an extra day, 
and solar months with 32 days are not infrequent, as may be seen from the 
Ephemeris. 

Section v .—Lunar months in relation to solar months. 

79. The lunar months are the doors to the Indian calendar, but the solar 
months are the hinges on which the doors move. Every lunar month takes its 
name in Bengal from the solar month in which it occurs, and in the Tamil country 
from the next solar month after that in which it occurs. 

80. Thus the lunar VaiSakha must begin sometime in the solar VaiSakha 
(Bengal) or sometime in the solar Chittirai (Tamil). The lunar month being only 
29’53 days in length, there may be two new moons between the beginning and 
end of a solar month, and in this case both receive the same name, the first being 
called adhika or intercalary and the second Nija or true. The second is called 
“ true ” because it immediately precedes a sankranti. Adhika months occur 
ordinarily once in three years, as may be seen from Table II (pages 200—279). 

81..More rarely, that is about once or twice a century, a solar month may 
begin and end and no lunar month begin in the course of it and then some lunar 
month must be suppressed as there is no hinge on which this particular door can 
turn. The suppressed lunar month is said to be kshaya * or in defect. 

82. We will now take three examples illustrating the different kinds of lunar 

y ears _(1) the year A.D. 1910-11 consisting of twelve lunar months, corre¬ 

sponding to as many solar months; (2) the year A.D. 1909-10 consisting of 
thirteen lunar months, which include an adhika , i.e., an extra or intercalary 
lunar month ; (3) the year 1 B.C. or A.D. 0 consisting of thirteen lunar months, 
exhibiting two intercalary or adhika lunar months and one suppressed or kshaya 
lunar month: for whenever there is a kshaya month, there will ordinarily be two 
adhika month* in the course of 12 months. 

83. For the first we select the Indian year K.Y. 5011, A.D. 1910-11 and 
which is within our own time; for the second we select the year previous to it 
K.Y. 5010, A.D. 1909-10 also within our time; and for the third, beoause there 
has been no suppressed month since A.D. 1622, and there will be none till A.D. 
1963, we select the first year of the Christian era, K.Y. 3L01,1 B.C., which is also 
the very first year entered in Table II (page 200) and will be made much use of , as 
a fixed year, in Chapter Y on planetary chronology ; unfortunately, as we shall notice 
in paragraph 310, page 127 below, 1 B.C. has per se little chronological interest 
except as a century year, because in all probability it was not the year when 
Christ was born ; nevertheless it is an interesting year standing as it does at the 
parting of the ways. 

* Boiritiiiors find great difficulty in understanding adhika and kshaya months, because the idea is so utterly 
unlike anything in any other calendar ; the examples given on the next and following pages are therefore purposely 

made somewhat prolix. 
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Scheme of months in K.Y . 5011 , A.D. 1910—11 — Surya siddhdnta . 


Xiunar months. 

A.D, date and frac¬ 
tion of day of mean 
new moon. 

Day and fraction of 
day of solar year 
when mean new 
moon occurred, also 
sun’s anomaly for 
new moon. 

Day and fraction of 
day of solar year when 
sankranti occurred; names 
of solar months com¬ 
mencing at each 
sankranti. 

S.M, =s Solar month. 

Moon’s anomaly at 
moment of each, mean 
new moon. 

(To the c’s An. at 
first new moon of 
solar year add 1*976 
days for each lunar 
month.) 


A.D. 1910. 

Indian solar year 
commences 

Ap. 13-2080. 

(Tab. II). 


K.Y. 5011. 

Mesha sankranti Yaisft- 
kha S.M, j Chifctirai and 
Metarn S.M.; Solar 
year begins. 


1. Vaisakha ... 

May 9-1214. 

26-9134 
(Tab. II.) 

309853 

Kishabha sank. Jyesh- 
tha S.M.; VaigftSi or 
E$avam S.M. 

0*534 

(Table II.) 

2. Jyeshtha 

June 7*6520, 

55-4440 

62-3655 

Mithuna Bank. Ashadha 
S.M.; Ani S.M. 

2*610 

3. Ashadha 

July 7 1826. 

84-9746 

94*0003 _ 

Karkafaka sank. Sravana 
S.M .; Adi S.M, 

4*486 

4. Sravana 

Aug. 5-7132. 

114-5062 

125 4755. 

Siibha sank. Bhadra- 
pada S.M. j AvaJ?i 
S.M. 

6*462 

5. Bhadrapada. 

Sep. 4 2487. 

144-0357 

15 6'4942. 

Kenya sank. Alvina 

S.M.; Puratt&Si S.M, 

8*438 

6. Asvina 

Oct. 3-7743. 

173-6663 

186*9355. 

Tula sank. Karttika 

S.M. (Beng.)} AippaSi 
S.M. 

10*414 

7. Karttika ... 

Nov. 2-3049. 

2030969 

216*8289. 

YriSchika sank. Marga- 
sirsha S.M. ; Karttigai 
S.M. 

12*390 

8. Marg’asirsha. 

Dec. 1*8355. . 

2f.2-027S 

246*3192. 

Dbanns sank. Pausha 

S.M.; Margali S.M. 

14*366 

9. pausha 

Dec. 31 3661. 

A.D. 1911. 

2C21581 

275*6369. 

Maknra sank. Magha 
S.M. ; Tai S.M, 

16*342 

10. Magha 

Jau. 29 8967. 

291*0887 

3050850. 

Kambha sank. Phal- 
gn$a S.M,; MM S.M. 

18*318 

11. Phalguna ... 

Feb. 28-4273. 

321-2193 

334-9058. 

Mina sank. Ghaitra 

S.M.; Pangani S.M. 

20 294 

12. Ckaitra 

Mar. 29-9579. 

► 

360-7499 

865*2587. 

Mesha sank. VaiSakha 
S.M,; Chittirai S.M. 

23*270 

* 


JNT.B.—Tbe main point to which the reader’s attention should be directed in this scheme is that the lunar 
month following a new moon has Its name determined by the fact of its occurring before a particular sankranti. 
Thus, a lunar month commencing at any time between 0 day of the solar year end the 30*9363 day is called 
Vaij£a3&a i similarly, a lunar month commencing at any time between 166*4942 days and 186*9355 days of the 
solar year is* called Afivina and bo forth. The lunar month commencing before the M$sha sankranti is called 
Chaitra* 

84. The solar year K.Y. 5011, A.D. 1910, -which was a normal year, opened, as 
does every year, with the Media sankranti or arrival of the sun at the point from 
•which Indian celestial longitudes are reckoned. We have already seen how this 
moment is determined, namely, by the successive addition of 865‘2.5876 days to 
the first moment of the year Kaliyuga 0, less the Godhya of 2-1707 days. The 
Mesha sankranti determines nearly all kinds of solar years in use in India, and it also 
determines directly the lunar year, since the first lunar month Ghaitra is defined 









































miST/fy 



. CHAP.. III.—PB1NCIPLE8 ; SEC. V ; A Dll IK A MONTH,' PARA. 85 


27 


<SL 


to be that whose commencement precedes the Mesha sankranti and the first day 
of the lunar year is that on which Chaitra &uTcla pratipad or the first tithi of the 
bright fortnight of Chaitra was current at sunrise. In the scheme of months in 
Table II and elsewhere the reader will observe that the lunar month Chaitra 
stands last, but this is only for purposes of computation, and, after all, the lunar 
month Chaitra belongs to a previous solar .year, and so it may be shown last 
among the lunar months of that year. 

The moment of Mesha sankranti marks the commencement of the solar 
month Vaiiakha in Bengal, of the solar month Chittirai in the Tamil country, and 
of the solar month Metam in Malabar, Travancore and Cochin. 

Each month begins and ends with a sankranti, and the second and other 
sankrantis are named in the order of the constellations of the zodiac, Bishabha , 
Milhuna, etc. 

85. There is no difficulty about the lunar months in A.D, 1910-11, since the new 
moons and sankrantis then occurred alternately , each door having its own. hinge to 
turn on. It will be a useful exercise to calculate the actual moment of occurrence 
of each Hew moon for which purpose the anomalies are noted in columns 3 and 5. 

Scheme of months in the year A.D . 1909-10, K.Y. 5010. 


Lunar 
months . 

A.D. date and frac¬ 
tion of day of mean 
new moon. 

Day and fraction of 
day of wolar year 
when mean new 
moon occurred, also 
sun’s anomaly for 
new moon. Add suc¬ 
cessively, for each 
new moon after the 
first, 29*53058 days. 

Day and fraction of day 
of solar year when 
sankranti occurred ; names 
of solar months com¬ 
mencing at each 
sankranti. 

S.M.*= Solar moiitb. 

Moon's ano¬ 
maly at 
moment of 
each mean 
new* moon. 

Sum of sun’s 
and moon’s 
equations 
(by Eye- 
table, sections 
e and h). 


A.D. 1909. 

Indian solar year 
commences. 

Ap. 12*2492 (Tab. II), 


K.Y. 5010. 

Mesha sankranti Vai- 
6akha S.M.; Obittirai 
or Me^am S.M. $ Solar 
year begins. 


♦ 

1. Vaisakha. 

Apr, 20*2238 

7 2745 (Tab. II). 

30*9353. 

JEtishabha sank. Jyeah- 
tha 8.M. Vaigasi or 
Etavam S.M. 

2*401 
(Tab. II). 


2. Jyeshtha. 

May 19*7543 . 

36 8061 

62*3555. 

Mithuna sank. Ashadha 
S.M. 5 Ani S.M. 

4377 


3. Ashadha. 

•Tune 18*2849 

66*3357 

94*0003. 

Karkataka sank. Ha¬ 
vana S.M. ; Adi S.M. 

6*353 


^ ^Sravanaj^ 

July 17*8155 

Aug. 16*3461 

95*8663 

125*3970 
- *4481 

125*4755. 

Siraha sank. Bhadra- 
rada S.M. j Avaiji 
S.M. 

8*329 

10*306 
-*1250 (0 

-*1250 
’s Eq.) - *3231 



*124-9451 

j 

10-180 

- 4481 

6. Bhadra- 
pada. 

Sep. 143767 

154-9275 

156-4942. 

Kanya sank. ASvina 
8.M. j PnrattaaiS.M. 

12281 


7. Asvina ... 

Oct. 14*4073 

184-4581 

1 

186*9355. 

Tula. sank. Karttika 
S.M- (Beng) j Arp- 
pa*i S.M. (Tam.). 

14-257 


8, 3£arttik& 

Nov. 12*9379 

213S886 

216*8289. 

Vfi§chika sank. Marga- 
6lrsha S.M.; Karttigai 
S.M. (Tam.). 

16*233 

~'4#*' 

,'.y 

|V:; V': 

9, IKargaeir* 
sha. 

Dec. 12 4085 

243-5192 

246*3192. 

Dhanus sank, Paasha 
S.M.; Margaji S.M. 

1 

18-209 



* Aotnal moment of occurrence of new moon after allowing for equation in last column. 
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Scheme of months in the year A.D. 1909-10, K.Y. 5010 —cont. 


Iiiuoar months. 

A.D. date and 
fraction of day 
of moan new 
moon. 

Day and fraction of 
day of Bolar yesr 
when mean new 
moon occurred, also 
sun’s anomaly for 
new moon. Add 
successively, for each 
new moon after the 
first, 29*53058 days. 

Day and fraction of 
day of solar year when 
sankr&nti. ooourred; 
names of solar months 
commencing at each 
sankranti. 

S.M. = Solar month. 

Moon’s 
anomaly at 
moment of 
each mean 
now moon. 

Sum of sun’s 
and moon’s 
equations (by 
Bye* table, 
sections 
© and 3i). 

• 

A.D. 1910. 


K.Y. 5010. 



10. Fansha 

Jan. 10-9990 

273*0498 

275*0369. 

Makara sank. Magha 
S.M. ; Tai S.M. 

* 

20185 


11. Magh a 

Feb. 9-5296 

302*5804 

305*0850. 

Kumbha sank. Phal~ 
gn^a S.M,; Masi 
S.M. 

22161 


12. Phalgttna ... 

Mar. 11-0602 

332*1110 

334*9053. 

Mina sank. Ohaiira. 
S.M. j Paiiguni S.M. 

24*137 


13. Chaitra 

Apr. 9-5908 

30t-6416 

365*2587. 

M&fiha sank. VaiSakha 
S.M, j Obifctirai S.M. 

26*113 



86. In this year, as in 1910-44, the lunar months, up to Havana, alternate 
with the solar months; but between the mnkrdntis due at 94*30008 days and 
125-4755 days of the solar year, we have two mean new moons at 95-8663 days and 
125*3970 days, respectively. No anomaly can carry the first of these two new 
moons to a moment earlier than 95-28 days of the solar year. We may satisfy 
ourselves by computation of the anomalies, as shown above, that the second new 
moon really preceded the sankranti which occurred at 125*4755 days. In such 
a case both the new moons receive the same name (here £ravam), the first is 
called adhilca Sravam and the second nija firavana. After this, the numerical 
order of the lunar months is disturbed, for the sixth new moon is called 
Bhadrapada, whereas in 1910-11, the fifth is Bhadrapada, and the remaining new 
moons, including Bhadrapada, alternate with the remaining sankrantis, the total 
number of new moons for the year being 13 instead of 12. 

87. We now pass to the third example. 


Scheme of months for 1 B.C., K, Y. 3101. 


Luna** months. 

Date of mean 
new moon by 
Christian era 
and fraction 
of day. 

Day of solar year 
when mean new 
moon occurred; also 
sun’s anomaly. 
Add successively, 
for each new moon 
after the first, 
29*53058 days. 

Day of solar year when 
sankranti occurred, 
also dates of com¬ 
mencement and end of 
solar months. 

S.M. = Solar month. 

Moon’s 
anomaly at 
moment of 
new moon. 

Sun’s and 
moon’s 
equations (by 
Eye-tablo, 
sections 

6 and h). 

*' ! 

1 B.C. 

Indian solar 
year commences 
Mar. 13*9831 
('Table II.) 


K.Y. 3101 

Mesha sankranti Yai- 
eakba S.M.; Ghittirai 
orMetam S.M, 



1. Vaisakha ... 

Mar. 23*98 

999810 

30*93523. 

JEtishabha sank, 

Jyeahtha S.M. ; Vai- 
ga6i or Etavam S.M 

22-736 


2. Jyeshtha ... 

Apr. 22*51 

39*52869 

62*3555. 

Mithuna sank. Ashaijha 
S.M. ; Ani S.M. 

24-712 



f 
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Scheme of months for 1 JB.C., K.Y. 3101 —cent. 


<8L 


Lunar months. 


Date of mean 
new moon by 
Christian ora 
and fraction 
of day. 


Day of solar year 
when mean new 
moon occurred; also 
sun's anomaly. 
Add successively, 
for each new moon 
after the first, 

29*5305** days. 


Day of solar year 
when sanfcrar\ti occur¬ 
red, also dates of com¬ 
mencement and end of 
solar months. 

S.M. = Solar month. 


Moon's 
anomaly at 
moment of 
new moon. 


Sun’s and 
moon's 

equations (by* 
Eye-table, 
sections 

e and 1 l)» 


3. «.* 

4. Srav&iia 

5. Bhadrapada. 

y* | Asvina j 

8. Karttika ... 

9. KTargasirsha. 

Pausha 

1C. Magha 


1 B.C. 
Indian solar 
year commences 
Mar. 139831 
(TabLe II, page 
24) — cont. 
May 22 * 04; 


Jane 20*57 


Jnly 20*10 


Adg. 18-03 
Sep. 17*16 


69*05928 


98*58986 


128*12045 


157*85104 

187-18163 
- -5842 

• 186*5974 


KT. 310l—con|. 


94 0003. 

Karkat&ka sank. Bra- 
vana S.M- ; S M. 


125 4755. 

Siihha sank. Bliadra- 
pada S.M. ; Ava^i 
S.M. 


156*4942. 

ICanya sank. Alvina 
S.li.; PuratfaSt S.M. 


188-9355. 

Tula sank. Karbtika 
§.M.; AippaM S.M. 


1 AD. 

11. Phalgnna ... \ Jan. 13*29 


Oct. 16*69 


Nov. 15*23 


(Kshaya) 


Dec. 14*176 


}J) Chaitra 




Feb. 11-82 


Mar 13-85 


216*71221 

- *5155 

* 216*1967 

246-24280 

- *3223 

* 245*9205 


275*77 339 
- *0414 

* 275*7319 

305*30398 
+ *2515 


3056555 

334*83457 
* +*4727 

335*3073 

364*36515 


216*8289. 

Vj*ii§oh ika sank. Marga- 
Slrsha 8.M.; Karttigai 
<Tam.) S.M. 


2463192. 

D haaas sank. Pausha 
S.M. ; Margali S.M. 


275*6869. 

Makara sank. Magha 
S.M. j Tai S.M. 

305-0850. 

Kumbha sank. Phal* 
guna S.M. ; MaSi 
S.M. 


334*9053. 

Mina eank. Chaitra 
S.M. ; Panguui 8.M. 


365*2687. 


M&sha sank. VaiSakha 
S.M.; Chifctirai or 
Mafam S.M. 


26-688 

I . < 

J 

1 

1*109 

1 

1 

I 

8-086 

1 . ' f . , 

» 

5’061 

$ 

7 037 
- -1724 

- *1 7257 

- *4117/ 

6*865 
9*013 
- *1290 

- -5842 

- •1290'] 

- -3865 J 

8884 

- -5155 

10989 
- *0522 

- -0522 1 

- -2701j 

10*987 

- -3223 

2*965 
■+• *0392 

+ *03921 
- *0806 J 

3 3 004 

— *0414 

14 941 
+ -1195 

+ *11951 
+ •1320 J 

16-060 

+ 2515 

J 8-917 

4- -1687 

+ *16871 

+ *3040 j 

170S5 

+ '4727 

18893 



In this year there is nothing specially worthy of note till we reach Alvina : 
but for that month there is an adhika A§vina just as we have an adhilca tfravana 
in A.D. 1909. There is a peculiarity about »ija ASvina in the year 1 B.C., which 
we must note carefully. The mean nija ASvina at 1871816 days is not before the 
sankranti at 186*9355 days, bub the actual new moon, after calculation of anoma¬ 
lies, is found to be at J 86 5974, i.e., before 186*9355 days and is therefore nija 

ASvina, not Kartbika. (Generally speaking, when a nija or adhika month is within 
*6 day on either side of a sankrauti, calculation, or at least a consideration, of the 
anomalies is necessary before we can determine its true character. 

88. Passing Aivina iu the year 1 B.C. we find that each of the subsequent 
mean new moons is within *6 day of a sankranti, and we must therefore calculate 


• Day and fraction of day* marking exaot moment of actual new moon* after allowing for equations in last 

column. 


8 
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the anomalies in order to be quite sure whether each new moon is on this or that 
side of a sankranti. Having made these calculations, we find that between two 
saukrantis, at ‘246*3192 days and 275-6369 days, there is no new moon, although 
there is a new moon just under six ghatikas ('095 days) after the second sankranti. 
Had this new moon preceded the sankranti ever so little, instead of following it, or 
had our method been inaccurate at this stage to the extent of 2 hours, the conse¬ 
quences we are about to state would not have followed. As it is, there is no new 
moon between the two saukrantis at 246‘3192 days and 275-6569 days and there¬ 
fore the lunar month which has no hinge to turn on is shut; this fact is expressed 
by sayingthat Pausha lunar month is kshaya or suppressed. 

89. How do we know that the lunar month to be suppressed is Paushti and 
not any other ? Because that is the first new moon which we are unable to place 
before a sankranti. tVe find that Magha, and Phalgma are each followed by a 
sankranti, though a long way off, and between the sankrantis at 334-9053 days and 
365-2587 days there are again two-new moons, that is to say, two Chaitras, the first 
of these being adhika and the second nija. Here also we note that appearances 
are deceptive, for the mean new moon at 334-8346 is apparently a Phalgupa, but 
the calculation of the anomalies shows it to he an adhika Chaitra. 

90. Generally (1) a kshaya month is preceded and followed, though not 
immediately, by an adhika month; (2) there are, as a rule, only one or two kshaya 
months id. a century ; (3) the kshaya months must be calculated from the mean 
moment by means of anomalies before we can prove them to be kshaya-, and (4) 
in the fchirya and Arya siddhantas only one of three months, JVlargaSIrsha, Pausha, 
and Magha, can be kshaya, because these are the three lunar months which torn 
on solar months of 29 days each. 

I he following table enables us to know an adhilca month or a kshaya month 
in the Surya siddhanta calendar by mere inspection of the date of occurrence of the 
first new moon in a solar year. Similar tables can be constructed for the Arya and 
Brahma siddhantas and the Siddhanta Siromapi with the aid of the figures showing 
the duration of the solar months according to each siddhanta:— 


Names of 
lunar months* 

(i) 

Ending days of solar 
months. 

(2) 

Periods of lunar 
months. 

[3) 

Limits of adhika and ken ay a 
months. 

(i 




The lunar month noted in 
column 1 will be an adhika. 
month if first new moon in 
solar year occurs 

Vaisakha 

30'Wi52S> d. 

29-53059 d. 

before 1*40469 d. 

Jyeshtha 

63 85555 d. 

59 06117 d. 

3’29438 d. 

AsJfiadha 

94-00028 d. 

88-59176 d. 

„ 5*40851 d. 

Sravaua 

125-47555 d. 

118-12235 d. 

» 7-35320 d. 

Bha&rapada 

156-49417 cl. 

147-65293 d. 

„ 8-84122 <L 

Asvma 

186-93556 d. 

177-18853 d. 

*, 9*75201 d. 

Karttika 

216-62S88 d. 

206-71411 d. 

„ 10*11475 d. 

Margasirsba 

Pauslia 

Magha 

Phalguna 

Ch&iir^ »»* | 

246-31916 d. 

276-63694 d. 

305 08499 d. 

334-90527 d. 

365-25875 d. 

236 24470 d. 

265 77529 d. 

295-30588 d. 

324-83647 d. 

351-36705 d. 

The lunar month noted in column 

I will be kshaya if first new 
moon in solar year occurs 
after 10*07446 <3. and 
before 10*11475 d. 
after 9*86164 d. and 

before 10*07447 d. 
after 9*77910 d. and 

before 9*86161 d. 

The lunar month rioted in column 

I will be adhika if first new 
moon in solar vear occurs 
after 977912 d, and 

before 10 06680 d. 
after 10 06880 6. and 
before 10*89170 d. 


27.B ,—All the figures in column (4) are obtained by subtracting the corresponding figures in column (3) from 
hose in column (2). 
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91. We see thattif the first new moon in a solar year occurs before 1* i0469 
days (the difference between 30*93528 and 2'.J , 53059) of the solar year, there will 
be a second new moon before the end of the first solar month Reasoning in the 
same manner, we see that if the first new moon in a solar year occurs after 1 "40469 
days, but before 3*29438 days of the solar year, there will be two new moons 
between the commencement of the first and second solar months, that is, there 
will be an adhilea as well as a nija Jyeshtha. Similar reasoning will enable us to 
connect the possibility of occurrence of the several adhika and kshaya months with 
the occurrence of the first new moon before or between the days mentioned in the 
fourth column. It will be a useful exercise for the reader to try and reason out 
for himself each line of this table. For determining mean intercalations and mean 
suppression, the table can be used as it stands; and taken with suitable anomalies, 
it is a safe and reliable guide for ascertaining true adhika and true kshaya months. 
The author believes that this is the first time that so simple a method has been 
indicated for recognizing adhika and kshaya months. 

Section vi.— Tithis. 

92. Tithis are in use over the whole of India for religious purposes and over 
the greater part of it for civil purposes also. To understand tithis thoroughly is 
to have mastered the system of the Hindu calendar. Tithis are as old as the 
Vedas. 

93. A lunation or synodical month is divided into thirty tithis or lunar days 
of equal mean length. The names of tithis are familiar to all Hindus, but they 
are given for convenience of reference in Table I (v), page 198. The first fifteen 
tithis, corresponding to the bright half of the month, are called iukla palcsha ; and 
the second fifteen are called krishna palcsha or bahwla palcsha. The last or 30th 
tithi is new moon or Amavasya, and it is called sometimes by the name of the 
month of which it marks the end, .and sometimes by the name of the following 
month. Thus the moment of Amavasya which marks the beginning of VaiSakha 
and which in this work is called the ** Vaisakha new moon *’ is the same as the 
ending moment of the 30th tithi of Chaitra and is usually called Cliaitra 
Amavasya. In an inscription* “ Vaisakha Amavasaya ” usually means the 
Amavasya at the end of Vaisakha, but for convenience of computation, the first new 
moon in the solar year is in thi 3 work called the Vaisakha new moon while the 
30th tithi of Vaisakha is called the Jyeshtha new moon, and so on with the rest 
of the lunar months. 

94. To find the mean ending moment of a particular tithi , it is only necessary 
to add the corresponding duration in days, according to Eye-table y, to the 
moment of the first new moon in the solar year, remembering that when a year 
contains an adhika month, as shown in Table II, the numbers of the months 
following the adhika month are changed. 

Tims, to find the mean ending moment of the 18th tithi of Magha lunar month, 
called krishna or badi (contraction for bahula divasa) irittya in K.Y. 5010, A.D. 
1909-10, we proceed as follows:— 

Moment of commencement of solar year A.D. 1910 (Table II) ... April 12-9492 

First new moon in solar year (Table II) ... ... 7-2745 

✓ 

As the year 1909-10 contains an adhika Sravana month accord¬ 
ing to Table II, we take for the total duration up to .Magha 
badi 3, the duration of the corresponding tithi in the next 
ordinary month, i.e., Phalguna hadi 3 according to 
Bye-table y ... ... 313*024‘26d 

(Total) April 333*2479= February 27*2479 in the following year (by Eye-table, section q). 

The mean tithi in question ended at ’2479 of the 27th day of February, 
A.D.1910. 


# That is, on the amanta system or the ay stem of reckoning lnnar months from new moon to new moon. There 
is also another system prevalent in certain parte of India, of reckoning the lunar months from foil moon to full 
moon, hence called the p&rnimdnta system. On this system, which in all probability was more widely current for¬ 
merly than it is now, the new moon is at the middle of a lunar month »nd the two halves of each month are 
properly designated its two pakshaa or wings, one on either side of new moon. -Also, the new moon at the end of the 
amanta Chaitra lunar month, for instance, would, on the purnimrinta system, be properly called the “ Vaisakha new 
moon.** As explained elsewhere, it ie sometimes a difficult question whether a lunar month, referred to in an inscrip¬ 
tion, is to be understood in the amanta or in the purnimdnta sense. . See section xvii of this Chapter, page 52. 
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CHAP. III. — PRINCIPLES; SEC. YU; NAKSHATRAS ; PARAS. 95—97 
Actual ending moment of a Uthi. * 

95. Sections e and ll of the Eye-table contain all that is necessary for determin¬ 
ing the actual ending moment of'a tithi, provided we know from Table If, (1) the 
mean ending moment and (2) the moon’s anomaly at that moment. These 
quantities ( l) and (2) can be extracted from the Eye-table, sections k to p, as 
shown in the illustrative examples under each Eye-table, but it is far easier to obtain 
them from Table II. Table II was designed originally for the SQrya siddhanta 
(the pages relating to A.D. 500 to A.D. 1,000 having been designed for the Arya 
siddhanta); but the very slight corrections necessary for determining the mean 
ending moments of tithis (and consequently of nakshatras and yogas), by the other 
siddhlntas are shown at the foot of each page of Table II. 

96. The shortest method of ascertaining the actual ending moment of a tithi 
when Table II as well as the Eye-table is used, is as follows :— 

Required the actual ending moment of 6ukla ohaturthl (fourth tithi in bright 
fortnight) in lunar Karttika month in A.D. 1910—11.— 

Surya siddhanta. 



(Table II) 

Commencement of solar 

year, 1910-11 Ap. 18*2080 • 

Sun’s anomaly 
in days. 

Moon’s anomaly 
in days. 

First new moon in solar 
year, 1910-11 

25-9134 

25*9134 

0-535 

Duration in days from 
first new moqn to 
‘Karttigai su. 4 
(Bye-table, Section y) 

181-1209 

181-1209 

15 793 

April 

220-2423 

207-0343 

16-328 

Equation of dan’s 

anomaly for 207*03 days 

... 

00 0 

—•1477 ---1477 




16-180 


Equation of moon’s anomaly 
f ir 16-180 days 


+ •0878 Sum of 0 ’s and it’s equations +’0878 


+ '2350 


April 220-329O 

By Eye-table, section q, April 220 = November 6; and by Eye-table, section r, 
•3296 of a day = 19 ghatikas, 47 pales. We conclude that the tithi in question 
ended at 19 ghatikas 47 palas after mean sunrise on 6th November, A.D. 1910. 
The “ Indian Epbemeris, A.D. 1800—200 > ” gives the ending moment as -34 of 
the day. When two places of decimals are sufficient for the ending moment the 
“shortest method’’for tithis, indicated in illustrative examples under Eye-table 
may be used. 

Section vii. — Nakshatras. 

97. The system of quoting dates by nakshatras is as old as that of quoting by 
tithis and has prevailed in India from Vedic times. There are twenty-seven 
nakshatras or lunar mansions through which the moon passes in her monthly 
journey through the stars. In the Surya siddhanta the moon is supposed to spend 
an equal amount of time in each of the 27 nakshatras; and as the total period of 
the moon’s iournev through the stars occupies 27'3*2166 days, it follows that the 

mean duration of each nakshatra is —1 01».9l days, i.e., 1 day and neatly 

18 minutes. Thus, if we know the mean ending moment of a particular nakshatra, 
all we have to do to find out the mean ending moment of the next nakshatra, or, 
for that matter, of any other nakshatra, is to add as many times T0119 days as 
there are nakshatras between the ending moment which we know and the ending 
moment which we wish to find out. This process is carried out in Eye-table s. 
Baving found this ending moment, we have next to add or subtract the moon’s 
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equation of time according to her anomaly at the ending moment of the nak- 
shatra. We should remember that the sun’s anomaly and the sun’s equation of 
time do not enter into the calculation of the ending moment of nakshatrae, 
because we are now concerned with the moon’s own journey among the stars and 
not with the distance gained by her over the sun. 

Actual ending moment of a nakshatra. 

98. Sections s> t and U of the Bye-table, together with section f of the same 
table contain all that is necessary for determining the aotual ending moment of 
any nakshatra, provided we know the mean ending moment of the previous new 
moon and the anomaly of the moon at that moment. The ordinary working is 
as follows, and it should be carefully noted:— 

Required the ending moment of nakshatra Mula (No. 19 Nak.) in lunar 
Karttika month, A.D. 1910. 


SCbya siddhInta. 


(Table II) Commencement of Indian solar year, 1910-11 
First new moon in solar year 
(Eye-table y ) days up to Karttika new inoon 
Place of nakshatra Mftla in ordinary Karttika, according to Eye- 
table, section s, is 3*9263 days after new moon. For every year, we 
have to make a nakshatra correction according to sections t and u 
of the Eye-table, corresponding to the interval of the first new 
moon in the solar year. This ioterval in the year 1910-1,1 A.D. 
being 25*91-34 days (by Table II,) section u of the Eye-table gives 
us, as the correction corresponding to 9134, 06807 + ‘00025= 
*0683, i.e., the correction for *91 plus the correction for *0034. This 
correction 06332 should be subtracted from the correction for 
25 days according to section t, i.e., 0*33888. Now 0*33888 minus 
•03832 = *27056. This quantity has to be added to the general 
nakshatra interval accordiog to section s, 3*9263 days. Now 
3*9263+ *2706 = 4*1969 ... 


Days. 

April 13*2080 
25*9134 
177*1835 


<('s anomaly 
Days. 

... 0*535 

11*856 


4*1969 


4*1969 


Total... April 220*5018 16*5880 


The moon’s anomaly for the mean ending moment of the nakshatra 
being 16*588 days, the equation for this anomaly by the Eye-table, 
section f is + *2465 


+ *2465 


Total April 220*7483 

April 220 being by Eye-table, section q, November 6, and *7483 of a day being by Eye- 
table( section r, 44 ghatikas and 55 palas, we conclude that Mula nakshatra in lunar 
Karttika month in A. I). 1910-11 ended at 44 ghatikas 55 palas after mean sunrise on 6 
November 1910. The ending moment according to “ Indian Ephemeris ” for 1800—2000 A.D. 
is *75 on 6 November 1910. 

99. Naksbatras are very important in South Indian epigraphy and we shall 
next work out a somewhat complicated problem of ordinary occurrence, namely— 
“ Required to find, by Ary a siddhanta, the nakshatra, and the date of the 
Tamil solar month, on bahula 8th tithi (day of commencement) in Adi month, 
A.D. 756.” 

This particular problem possesses an intrinsic interest on account of its- 
probable connexion with the “ Alai kadai ” or “ Burning of Madura ” in Kovalan’s 
famous story told in the Tamil classic lappadikaram. (See paper iii in 
Appendix). 

In nakshatra problems we should first examine the first new moon in the solar 
year. By Table II the first ne w moon in solar year A.D. 756-57 occurred at 14*93 
days of the solar year. We shall want the nakshatra correction corresponding to 
{.bis period and might find it at once. By Eye-table, sections t, 11, the nakshatra 
correction for 14*92 days — 1*16 — ‘07 = 1*09 days. Adi or Kurkataka solar 
month lasts (by Arya siddhanta, Eye-table, section a) from 93*93 days to 125*401 
9 
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days of the solar year. The lunar month which must begin in this period, when there 
is no adhika month is Ashadha (see Eye-table, section b) ; and Ashadha in thi 3 
particular year would begin 59*06+14*92 — 73'98 days later than the solar year. 
The interval from Ashadha new moon to end of bahula 7th tithi is the duration of 
22 tithis or 21*60 days (Eye-table, section d) and about the end of these 21*06 days 
there would be according to Eye-table, section s, No. 27 Revatl nakshatra (20*86+ 
nakshatra correction already ascertained T09 days or 21*95 days in all). The day 
of solar year would then be 73*98 + 21*95 = 95*93 days (up to the eudyif Revatl 
nakshatra in Ashadha month). But we also see that before the end of Adi month 
which only begins at 93*93 days there may be another Revatl nakshatra. If so, 
that would be in Sravana lunar month, in which, however, about the end of bahula 
7th tithi or 2T66 days, nakshatra No. 2, Bharani whose interval in this particular 
month is 20 67 days increased (for A.D. 756-57) by the nakshatra correction, 109 
days, to 21*76 days, will have come to an end. We work, according to the 
shortest method exemplified in the Eye-table for the ending moment of 7th 
bahula tithi and No. 2 Bharani nakshatra. 


(Col.l) 


•(Table II) Ending moment 
of Sravana new moon 
tithi, A.D. 756-57. 

0*8 equation for 12517 
days = — '01. 

<[*8 equation for ll*8o 
days (Cdi. S) — *012 (0’e 
equation) or 11'84 days 
= —T9. 

€um of ,0 'b and equa¬ 
tions for tithis =*,— *01 — 
TQ sas — *20. 


(Col. 2) 


For ending moment 
of tithi. 

(6) July 209 


Mean 

end. 


tithi 


2T66 


Tithi equation. 


*20 


<£*s nakshatra equation Actual end 


for 1.1*95 days = -T7. 


(6) July ... 23*55 


(Col. 3) 

(Col. 4) 

(Col. 6) 

(Col. 6) 


DAYS. * 

DAYS. 

For ending 

First new moon, solar 

14*92 


moment .of 

year. 



nakshatra. 

Anomaly of first, new 

... 

10*82 

New moon 

moon in solar year 



(6) July 2*09 

Add for ^rava^a, bahnla 

110 25 

0*03 

Nakshatra 

7 (Eye-table, section y). 



interval, 21*76 


12617 

11*85 





Nakshatra 

Difference between ending 


= + TO 

equation —T7 

moment of ba. 7 tithi 



(Col. 1). 

and No. 2 nakshatra 



_ 

(see above) 21*76r* 



(6) July 23*68 

21*66. 

j 


4 4 


• I 

Anomaly of moon at 

• ♦« 

11*95 


ending moment of No. 2 




nakshatra. 





From Table 11, we note that the Indian solar 
March 20*58 to which we add for beginning of Adi: 

on-na 


“d‘ 


on 


March 2058 
93*93 


March 114 51 = Jane 22. 

According to the sankranti rule observed iu the Tamil country Adi must 
have begun not on June 22 but on June 23. 

Since we have reached July 23 by the end of both nakshatra and tithi, _we 
say that July 23 = June 53 == June 23 + 30, or 31st of Adi, provided that Adi 
lasted so long in the year in question. 

In A.D. 756-57, the Simha or Avani sankranti would commence on March 
20*58 -4- 125*40 = March 145*98 = July 23*98 (Eye-table, section q) ; by 
sankranti rule, Simha month would in thege circumstances begin only on 24 July : 
so that the 23 July A.D. 75*6 when Sravana bahula 7 and Nakshatra Bharani came 
to end at *55 and *68 respectively of the day, was a Friday and the 31st and last 
day op Adi. 

100. Besides the system (followed in Surya and Arya siddhantas) of the 
division of the moon’s path among the stars into 27 equal nakshatra spaces, there 
are two others, called G-arga’s system and Brahma’s system, by which the sidereal 
month of 27*32166 days is divided into 27 convenient but unequal stages. Table I, 
page 199, gives the collective duration of the nakshatras according to the unequal 
systems, and the ending moment of each nakshatra according to either of these 
systems can be found by adding the corresponding collective duration to the 
ending moment of the last nakshatra Revatl, which should be first determined. 
For Brahma siddhanta this process is carried out in the Eye-table of that 
siddhanta, section S. 
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101. The following table shows the identification of the nakshatras with fixed 
stars by various authorities :— 

Nakshatras. 


Order and names of 
nakshatras. 

• 

Collective dura- 1 

tion of Nak- j 

shatras (equal 

space). 

Deities presid¬ 
ing’ over 
nakshatras. 

Identified by 
Burgess 

with 

Identified by 
COLEBROOTCK 
with 

Identified by 

BriNTLKV 

with 


DATS. 





1 A6vinl ... *. 

101 

Ativina 

Beta Arietis 

Alpha Arietis 

Gamma or Beta 
Arietis. 

2 BharanI . 

2-02 

Yama 

Alpha hlmcsd 

Musca . 

35 Arietis. 

3 Kpifctika 

(Tam. Kirntfcigai). 

o*04 

Agni 

23 Tanri . 

Pi Tauri. 

Alcyone ( Heta 

Pleiadum), 

4 Rohinl 

4*05 

Prajapati 

A 1-I)a bar An, Alpha 
Tanri. 

AipAuTauri 

Aldebaran. 

5 M?riga6lra 

(Tam. Mirugaelr&m). 

5*06 

Soma 

Lamda Orionia 

Lambda Orionis 

113,116,117 Tauri. 

6 Ardra 

(Tam. Arudra or 

607 

Budra 

Alpha Orionis (P)... 

Alpha Orionis 

183 Tauri. 

Tiruvadirai). 




Beta Geminorum ... 


7 Panarvasft . 

7-08 

Aditi 

Beta Geminorum... 

Pollux. 

8 Pushy’a 

8*09 

Byihaspati ... 

Delta Canori 

Delta Oaneri 

Delta Cancri. 

(Tam. PtLsam), 




Alpha , 1 and 2 

Cancri. 


9 Asiesba 

(Tam. Ayilyam). 

911 

Sarpah 

Bpsilon Hydrae ... 

49, 50 Cancri. 

10 Magba 

10*12 

Pitarah 

Regnlus . 

Alpha Leonis ... 

Regulus. 

(Tam. Magham). 



Delta Leonis 

Delta Looms . . 


11 ParvaPhalgunI 
(Tam. Pftram). 

11*13 

Bhaga 

70, 71 Leonis. 

12 Uttara PhalgunX 
(Tam. Uttiram). 

12T4 

Ary a man 

Al-Sarfa, Beta 

Leonis. 

Beta Leonis 

Beta Leonis. 

13 Hast a 

(Tam. Hast am). 

13-15 

Savitfi 

Gamma or Delta 
Corvi. 

Gamma or Delta 
Oorvi. 

7, 8 Corvi. 

14 Chitra 

14*17 

Tvashtpl 

Spina Virginia ... 

Alpha Virginia .. 

Spica. 

(Tam. Ohittirai). 




15 S'vati . 

15*18 

Vayu 

Arcturns . 

Alpha Bootes 

Arcfcnros. 

16 ViSakha 

(Tam. Vidakam). 

1619 

Indragni 

Iota Librae 

A Ipha or Chi 

Librm. 

24, Librae. 

17 Anmadha 

(Tam. Anusham). 

17-20 

Mitra 

Delta Scorpionis ... 

Delta Soorpionis ... 

Beta Scorpionis. 

18 Jyeshtha 

18*21 1 

Indra 

Antaree ... 

Alpha Soorpionis .. 

Antares. 

(Tam, Keftai). 



Lambda Soorpionis. 


19 Mala 

(Tam. Molam). 

19-23 

Niryiti 

Lambda Soorpionis. 

34, 35 Soorpionis. 

20 Pctrva Asha^ha 
(Tam. Puradam). 

20*24 

Apah 

Delta Sagittarii ... 

Delta Sagittarii ... 

Delta Sagittarii. 

21 Uttar a Aehacjfiia 
(Tam. Uttiradam). 

21-25 

ViSvedevah ... 

Sigma Sagittarii ... 

Tau Sagittarii 

Phi Sagittarii. 

21- A. Abhijit* 

... 

Brahma 

Al-Hasr Al-waqP, 
Vega. 

Alpha Dyrda ... 

Vega. 

22 Sravaaa 

Tam. (TiruvOstam), 

22-26 

Vishnu 

Al-Nasr Al-lAir, 

Alpha Aquilae. 

Alpha Aquilae 

Alpha Aquilae. 

23 Sravishtha or Dlia- 
nishtha’ 

23*27 

Vasavah 

Beta Delphini 

Alpha Delphini .. 

Beta Delphini. 

(Tam. Avittam). 






24 SatabhiBhaj or &ata- 

2429 

Yarn^a 

i 

Lambda Aquarii ... 

Lambda Aquarii ... 

Lambda Aquarii. 

taraka 

(Tam. Sadayam). 





25 Parva Bhadrapada 
(Tam. Parattadi). 

25*30 

Aja Ekapad ... 

Alpha Pegasi 

Alpha Pegasi 

Alpha Pegasi. 

26 Uttara Bhadrapada 
(Tam. Uttiraftadi). 

26-31 

Ahirbudhnya. 

Gamma Pegasi or 
Alpha Andro- 

medae. 

Alpha Andromedao. 

Gamma Pegasi. 

27 Revatl . 

27*32 

Pfishan 

Zeta Pisoinm 

Zeta Pisciom 

Zeta Piscium. 


* Abhijit is not reckoned 'when only 27 nakshatras are spoken of. 


Section viii. — Yogas. 

102. As explained in paragraph 58, page 19 supra, a yoga is the time during 
which the sun and moon together accomplish 13 degrees 20 minutes of space. 
There are thus 27 yogas which together make 360°. The names of all the yogas 
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are given in Eye-table, section v, from which it will be seen that the collective 
duration of 27 yogas is 25’42020708 days by Surya siddhanta and by Brahma 
siddhanta, 25-42020574 days. 

103. Unlike tithis and nakshatras, yogas do not represent the stages of 
the actual motion of any heavenly body or of a set of heavenly bodies. They 
are in fact the result of a mathematical rather than of an astronomical conception. 
If we draw a line 


c b a 

where b a represents the motion of the moon in a given time and cb the motion of 
the sun in the same time, it follows that c a—o b is the moon’s elongation or the 
space gained by th$ moon over the sun in the given time. If we regard 
separately the spaces travelled by the sun and the moon in this time, we might 
say that together they have doneea+cft. Thijj : k a -j- c b, then, is the yoga, 
while ca — cb is the tithi. To derive the yoga from the tithi, we may make use 
of the formula 

ca-L- cb 2cb = yoga. 

where c a and c b are respectively the moon’s and sun’s longitude, but in the 
present method it is far simpler to follow the Eye-table method shown below :— 

Actual ending moment of a yoga. 

104. Sections V, W, X of the Eye-table, together with sections e and g of 
the same table contain all that is necessary for determining the actual ending 
moment of. a yoga, provided we know the mean ending moment of tne previous 
new moon and the sun’s and moon’s anomaly at that moment, for which purpose 
we may use again the Eye-table, as shown in the illustrative examples appended 
to each Eye-table; but it is easier to extract the quantities we require from 
Table II as follows :— 

Required the ending moment of yoga Siddhi (No. 16 yoga) in lunar Karttika, 
month in A.D. 1910-11. 

The normal interval of yoga, siddhi (No. 16) in the month in question is 12'0136 
days after Karttika new moon. For the year 1910-11 we have to lengthen this 
interval by a correction which depends on the interval of the first new moon in the 
Bolar year (25'9134 days by Table II), Exactly as we did in the case of a nakshatra 
(page 33 supra) we find from Eye-table, sections W and X the correction corre¬ 
sponding to 25-9134 days, i.e., 0*63061— | -00047 

— 12619 J 2619 

+•5044 


Adding -5044 to the normal yoga interval 12-0136, we have 12-5180. With this 
result we proceed as we did for a nakshatra, remembering, that sun’s and moon’s 
anomalies and equations are both necessary for yogas. 


(Table II). 

— 

Sun's anomaly- 
in days. 

| Moon’8 anomaly 
in days. 

Equations. 

Commencement of solar 

year 

Ap. 13*2080 


... 

... 

1910-11. 

Firafc now moon in solar 

year 

25*9134 

25-9184 

0533 

»♦* 

ieio- 11 . 

Duration in days from first 

new 

177 1835 


11*856 


moon to Karttika new 

moon 

177-1835 


(Eye-table y) . 

... 

216*3049 

203-0969 

TT391 

... 



Sun's anomalistic 






equation for 


®’b +*1323 




203*10 days. 
Moon’s yoga 

+•1323 

ip.+*0661 

Sum of 0's ancl C’« 

... 

+’1984 

equation for 

14-523 day8 



April 2165083 

... 


+ *1984 
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37 


Sun’s anomaly in days. 


On 27 February 1910 the m&an tithi 
(18th) ended at 

For the 37th karana ( Bava ) add ... 


Total 

<t’a Equation—.0840 

Sum Of the equations* + *1501—084Qe= 


•2479 day. 
•4922 


320-30 

*49 


*7401 day. 


320*79 ; 

0*s Eqn. -1501. 


Moon’s anomaly in days. 


12*324 

*492 


12*810 4* *150: 
12*966. 


+ *0661 

*8062 day, i.e,, the karana Bava ended at 49 ghatikas 22 palas oa 
27 February 1910. 


107. Properly speaking, two karanas ought to be shown in the panchanga, 
corresponding to every tithi: but the panchangas in practice mark only that 
karana whose ending moment is 30 ghatikas or less from sunrise. If the tithi 
itself ends at 30 ghatikas or iess from sunrise, the same ending moment is entered 
in the panchangas against both tithi and karana. In the above case, i.e., on 27 
February 1910, the 36th karana Vishti (called Bhadra in'the Tamil country) will be 
found marked in the panchangas as having the same ending moment as the tithi. 

10 


<SL 


By Eye-table section q } April 216 = November, 2; and by Eye-table 
section r *5033 of a day == 30 ghatikas 12 palas. We conclude that yoga Siddhi 
in lunar Karttika month in A.D. 1910-11 ended at 30 ghatikas 12 palas after 
mean sanrise on the 2nd November A.D. 1910. 

105. Yogas in their astronomical sense are not very much in use at present, 
but certain astrological yogas (Amritayoga, Siddbayoga, Maranayoga) are much 
more in use, being based on combinations of naksbatras with certain week-days. 
These so-called yogas are not alluded to in the epigraphical period. 

Apart from inscriptions dated iu the VIkraraa era, where yogas proper are 
freely cited, one hears of the yoga proper in such auspicious combinations as the 
following 

Kapilashashthi, i.e., the combination of Bhadrapada krishna shasthi (in a 
year in which either Bhadrapada or some previous lunar mouth is adhika ) with 
naksbatra Bohim and yoga Vyatipdta on a Tuesday. The combination is proverbi¬ 
ally rare and supposed to be very difficult to foresee, but it can be easily 
predicted by means of the present method. Look in Table II for Bhadrapada 
mean new moon (in a year having this or some previous month as adhilca) falling 
on a Wednesday, mean ending moment being less than # 50, and calculate Bohim 
nakshatra and Vyatipdta yoga for that month. Of course the tithi, the nakshatra, 
or the yoga may fall ou Monday or Wednesday, and then there will be no 
Kapilash ash thu 

N.B. —In A.D. 17, A.D. 193, A.D. 396, A.D. 440.A.D. 1513 there were Kapilashashthi s: 

none between A.D. 1840 and A.D. 2000. Let the student try A.D. 1736 and A.D. 1787. 

Ardhodaya yoga, i.e., a combination on a Sunday by day-time, of nakshatra 
Bohim, yoga Vyatipdta, and Mdgha Amavasya (i.e., the Amavasya at the end of lunar 
Magha). 

Gliampa Shashthi, i.e., a combination on a Sunday or Tuesday of Mdrgatiirsha 
Sukla shashthi with nakshatra Satubhishaj and yoga Vaidhriti. 

Mahdmahd Varum, i.e., a combination of Phdlguna krishna trayodasi with 
Saturday and nakshatra Satabhishaj and yoga Subha. 

Dasahan, i.e., a combination in the forenoon of Jyeshtha 6ukla dasaml with 
Wednesday (or Tuesday ) and nakshatra Easta and yoga Vyatipdta. 

Mahdsivardtri, i.e., Magha krishna chaturdaSi combining at midnight with 
Sunday or Tuesday, nakshatra Sravana and yoga Siva. 

Section ix. — Karanas, 

106. The list of karanas is given in Table I. Every tithi is divided into two 
Icaranas, and the euding moment of the second of every set of two karanas 
coincides with the ending moment of a tithi. For the other karana all we have to 
do is to add half a tithi, 49217 day, to the last mean tithi, as well as to the 
corresponding solar and lunar anomalies and calculate from these data the absolute 
ending moment of the karana, thus : — 
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Section x. — Ahas. 

108. Having discussed the five component parts of a panchanga proper, 
viz., vdra % tit hi, nakshatra, yoga and katana, it remains to notice two other entries 
usually found in a line with the first five, viz., the ahas and the tydjyam. 

109. The alias or duration of daylight is simply the normal period of daylight 
in India, viz., twelve hours or 30 ghatikas, with the corrections for sunrise and 
sunset, deduced according to the rules to he presently laid down. Thus, if on a 
particular day the sun rose at 5-25 a.m- and set at 6-20 p.m. the ahas would 
be 12 hours + 35' + 20' = 12 hours 55 minutes, or 32 ghatikas 18 palas. 

Section xi.— Tyajyam. 

110. The tyajyam (lit., portion to be abandoned for purposes of business) is a 
definite portion of'the total duration of each nakshatra, which portion i3 considered 
inauspicious, if the tyajyam, always reckoned from the first moment of each 
nakshatra, ends by day,'it is called a day-tyajyam, and if it ends by night, it is 
called a night-tyajyam, and in the latter case it is usual to deduct the alias and 
state that the tyajyam, ends so many ghatikas and palas after sunset. 

111. The following are the fractional parts which are tyajyam for the several 
nakshatras:— 

Tyajyam 


1 

2 

3 

4 

5 


AsvinI (five-sixths) ... 

Bharani (two fifths) ... 

Krifctika (one-half) 

(Tam. Kiruttigai) 
RohinI (two-thirds) 


5 

6 
2 
5 
1 
2 
2 
3 
7 

30 

7 

20 

1 

2 

1 

3 

8 
15 
1 
2 

3 

3 

10 ' 

11 

30 

14 

15 


Mrigasiras (seven-thirtieths) 

(Tam. Mirugasiram) 

6 Ardra (seven-twentieths) 

(Tam. Arudra or Tiruvadirai) 

7 Punarvasu (one-half) ... 

8 Pa shy a,(one-third) 

(Tarn. Pusain) 

9 ^slesha (eight-fifteenths) 

(Tam. Ayilyatn) 

10 Magha (one-half) 

(Tara. Magham) 

11 Purva Phalguni (one-third) ... 

(Tam. Purain) 

12 Uttara Phalgnm (three-tenths) 

(Tam. Uttaram) 

13 Hast a (eleven-thirtieths) 

(Tam. Hastam) 

14 Chitra (fourteen-fifteenths) ... 

(Tam. Chifctirai) 

—Authorities differ as to the tyajyam for certain of the nakshatras : for instance, Mr. Srauti, the well-known 
pnhliehcr of Drigganitapanchangas, has informed the author that liis tyajyams for nakshatras Nos. 13, 14, and 19 
are and (instead of -ft, and J), respectively. 

112. The method of working out the tyajyam is simple. We take the total 
duration of each nakshatra from the ending moment of the previous nakshatra up 
to its own ending moment and cut off the tyajyam. 

Thus, 12 July 1910, nakshatra ended Uttara Phalguni at Madras at 51 
ghatikas 50 palas. 

On 13 July 1910, the next nakshatra Hasta ended in the same latitude 
at 56 ghatikas 30 palas. 

The total duration of the nakshatra Hasta was, therefore, 64 ghatikas 
40 palas. 

The tyajyam for Hasta is 


15 Svati (seven*thirtieths) 

16 Visakha (seven-thirtieths) 

(Tara. Visakam) 

17 Anuradha (one-sixth) 

(Tam. Anusham) 

18 Jyeshtha (seven-thirtieths) 

(Tam. Kettai) 

19 Mula (one-third) 

(Tam. Mulam) 

20 Purva-Ashadha (two-fifths) 

(Tam. Puradam) 

21 Uttara Ashfidha (one-third) 

(Tam. Utfciradam) 

22 Sravana (one-sixth) ... 

(Tam. Tirnvonam) 

23 tSravishtha or Dhanishtha (one-sixth) 

(Tara. Avittam) 

24 Satabhishaj or Satataraka (three 

tenths) . . 

(Tara. Sadayam) 

25 Purva-Bhadrapada. (four-fifteenths) .. 

(Tara. Purattadi) 

26 Uttara Bhadiapada (two-fifths) 

(Tam. Uttirattadi) 

27 Revafci (one-half) ... . 


Ty&jyam. 
7_ 

30 
7 

80 
1 
6 
7__ 
$0 
JL 
3 
2 
5" 

JL 

3 

1 
6 

I 

6 


id* 

J 

15 

2 

5 

L 

2 


Now, — of 64 ghatikas 40 palas =. 11 X (2 ghatikaslO palas) = 23 ghatikas 39 
30 


palas. 
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The tyajyam for nakshatra Hasta ended on 
12 July 1910, 51 ghatikas 50 palas -f 23 ghatikas 39 palas — 13 July 1910, 
15 ghatikas 29 palas, which was a day tyajyam. 

Again, on 20 July 1910, nakshatra MuJaNo. 19, ended ao 31 ghatikas 56 palas. 

On 21 July 1910, nakshatra Purva Ashadba No. 20, ended at 35 ghatikas 

36 palas. 

.*. Total duration of Purva Ashadha was 63 ghatikas 40 palas, 

2 

of which the tyajyam was ~ f i.e., 2 X (12 ghatikas 44 palas) = 25 ghatikas 28 

o 

palas. 

Tyajyam for Miila ended on 20 July 1910 at 57 ghatikas 24 pala3; 

which, being night-time, we deduct the alias , 31 ghatikas 27 palas (arrived at 
in accordance with subsequent rules regarding sunrise and sunset); 

Tyajyam ended at 25 ghatikas 57 palas after sunset on 20 July 1910, and 
was a night tyajyam. 

Section xii.— Sunrise. 

113. Time is reckoned in Indian astronomy, in the first instance, from 
Lanka* sunrise, and corrections are then applied so as to arrrive at the time 
reckoned from local sunrise. These corrections are three in number:— 

(1) A correction for terrestrial longitude ; 

(2) A correction for equation of time ; 

(3) A correction for the sun’s tropical longitude. 

114. To understand the nature of these corrections, we shall give in popular 
language the astronomical theory of local time, as applied by Indian astronomers. 

(1) Correction for terrestrial, longitude. —If the sun moved uniformly 
along the celestial equator, all places on earth would have sunrise at exactly 
6 a.m., local time. On this supposition local time for any moment of the day 
could be deducted from Lanka time by adding or subtracting four times as many 
minutes of time as there are degrees of longitude between Lanka (or Ujjain) and 
the given place. The longitude of Ujjain being 76° East of Greenwich, any place 
whose longitude is more than 76° from Greenwich has a positive correction, 
and any place whose longitude is less than -76° has a negative correction for 
terrestrial longitude. For example : the longitude of Madras being 30^° east of 
Greenwich, i.e., more than Ujjain, local time at Madras is obtained from 
Lanka time by adding 4|°x4' = 18 minutes of time. 

N.B .— A meridian of terrestrial longitude makes a revolution of 360° in 24 hours, that is, it 
revolves 1° in (24 X 60 4- 360 = ) 4 minutes. This interval of 4 minutes may be called the tivie- 
■ differ end corresponding to & degree of terrestrial longitude. 

The time-difference or correction for terrestrial longitude for nearly 200 
important places in India (their importance being gauged by their population 
according to the Census Report of 1911) is given at the end of Table III. The 
•correction is given in seconds of time which can be converted into paias or vinddis 
by simply dividing the correction by 24. 

(2) Correction for equation of time. —The sun does not move uniformly 
throughout the year. Hence, for each day of the solar year, we have to apply a 
correction which depends on the day’s equation of the centre. The correction for 
each day of the solar year on account of the equation of time may be expressed in 
seconds of time. 

(3) Correction for the sun's tropical longitude. —The sun does not move 
along the equator, as in our first supposition, but along the ecliptic ; and therefore 
it is only at the points where the ecliptic cuts the equator, i.e., at the moments of 
vernal and autumnal equinox that the first supposition holds* good. At other 
times of the year, a correction has to be applied, depending on the sun’s tropical 
longitude, i.e., ou his distance from either equinox measured along the ecliptic. 


*La»ka is an imaginary island supposed to be situated on the equator on the meridian of Ujjain, the 
Indian Greenwich—vide paragraph 20, page 5 supra. 
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115. Now, how are we to determine the sun’s tropical longitude ? The 
longitude that is given by the day of the Indian solar year is a sidereal longitude, 
i.a., the longitude of the sun measured from a fixed point of the ecliptic, which 
fixed point was the true vernal equinox about A.D. 500 or Kaliyuga 3600. Every 
year since then, the vernal equinox has been, moving farther and further away 
from that fixed point, and the sun’s tropical longitude for any year subsequent to 
Kaliyuga 3600 must be found by adding to his sidereal longitude 3 degrees for 
every subsequent period of 200 years.* In this portion of the treatise degrees are 
always oonverted into days, and for the purpose of Surya siddh2nta tithis, the 
tropical longitude for any day in any year is determined by adding to the day of the 
solar year 1 day for every 64 years expired since Kaliyuga 8740 ( A.D . 639). Other 
siddhantas give the precession as 1 day for every 60 years, which is more correct 
than 1 day for every 64 years. 

By reckoning 3740 Kaliyuga and not 3600 Kaliyuga as the date of 
coincidence of the sidereal and tropical longitude, we eliminate the sodliya 
of 2'1707 days (Surya siddhanta) ; otherwise we would have to deduct the sodliya 
from the day of the solar year in order to arrive at the sidereal longitude and 
then add to the sidereal longitude so arrived at as many days as there were 
periods of 64 years since 3600 Kaliyuga. (2*1707x64 == 139 9248, which is 
nearly 140.) 

116. VYo mentioned the sodhya in a general way in paragraph 66 supra , and 
shall revert to it more fully in paragraphs 189 et seq. Meanwhile we may inter¬ 
pret the sodhya in the following manner. The sun’s equation of the centre, 
according to Table IV-A on 0 day of the solar year, is + 2*1378 degrees, which, 
by Table IV-C is the sun’s motion for 2*17 days. In other words, when the mean 
sun is at 0 day of the solar year, the actual sun has already done 217 days 
journey of his annual course. * Therefore, whenever we wish to express in days 
the sidereal longitude of the sun, i.e., his distance from the position he occupied 
on. 0 day of the mean solar year, we deduct the Sodhya of 2*170 7 days from the 
day of the solar year we are at. 

117. For the year A.D. 1279 the tropical longitude is found by adding fco the 

day of the solar year - 279 ^“- 63 - 9 = i.e., exactly 10 days, and this addition 

holds wood strictly for 64 years, i.e., for 32 years before and 32 years after A.D. 
1279 or from A.D. 1247 to A.D. 1311. For 30 important places^in India, includ¬ 
ing one for every degree of North Latitude between 8° and 35°, the total of all 
the three corrections for the year A.D. 1279 is given in Table III for each day 
of the solar year. In this table the correction for tropical longitude which 
applies to the year A.D. 1279 may he assumed to apply to the whole of the epigra- 
phical period of 400 vears from A.D. 1000 to 1400 (vide paragraph 1) instead of 
only to the period of 32 years before and after A..D. 1279. There is no great 
error in this assumption, but of course direct calculation may be made, if the reader 
so pleases, for each case under examination. Further, the same table gives the 
equivalence of English and Indian solar dates for all solar years which commenced 
on. the 25th March; for other years we must make a deduction or addition according 
aa the Indian solar year in question commenced after or before 25th March. 

118. "With these elementary notions on time, we are ready to work out quite 
accurately (according to the siddhantas) any problem in local time. We shall 
work ouL by way of illustrations, the somewhat formidable array of problems 
which are presented in Professor Jacobi’s learned article in Volume II of 
the Epigraphia Indica. 

(i) Kaliyuga 4128 ; 4 Bhadrapada (Bengal solar month) ; place Ratnagiri 
(17° N 4 . Lat.). 

Correction (l) for terrestrial longitude ; — 34 vinadis. (We do not 
use this correction.) 



I 

& 


• This ia the correction for procession of equinoxes. The addition to be made to Indian sidereal longitudes 
on account of fche precession of equinoxes is given in degrees in paragraph 229, page 94, under chapter V. Planet- 
ary Chronology 99 for various epochs from A.D. 632 to A.D. 2051. 
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Correction (2), equation of time: for 4 Bhadrapada, i.e., the 129th 
day of solar year, in 17" lat. -f- 425 seconds. 

Correction (3), tropical longitude for Kaliyuga 4128, 4 Bhadrapada: 

the number of davs to be added to 129 is ---■— 25^ = 6. 

64 64 

Now, 129 6 being 135, it follows that correction (3) is that for 

the 135th day, 17° N. Lat., i.e., -f- 746 seconds. 

Total of the corrections (2) and (3) is + 425 4- 746= -f* l|tl 

seconds = or 49 vinadis. 

24 

N.B .—Corrections ( 2 ) + (3) are sufficient for determining local sunrise: in this case the result 
“4-49 vinaijis ” means that on the day in question the sun rose at Rar.nagiri 49 vinadis or 20 minutes 
before 6 a.m. [Result arrived at by Professor Jacobi, 50 vinadis which is also 20 minutes of time.] 

(ii) Kaliyuga 4325, 4 Margasirsha ^Bengal solar month), Srinagar, latitude 
34°. Correction (l) : —8 vinadis (We do not use this correction.) 
Correction (2): + 437 seconds (2201b day). 

Correction (3): For 220^ ft3/5--87 40__ 220 _i_ 220 -f- 9 — 229 

days, the correction is = 2248 seconds. 

Total of corrections (2) and (3): -f- 437 —2248 sec. = — 1811 seconds 
= —75 vinadis. [Professor Jacobi arrives at the result — 74 
vinadis.] 

(iii) Kaliyuga 4128 ; 7 Jyeshtha (Bengal solar month); Aligarh, latitude 28°, 
Correction (1), -}- 14 vinadis. (We do not use this correction.) 

f Total of corrections (2)-|- 
Correction (2), — 291 seconds (37th day), j (3): -f 2285" = 95 vina- 
Correction (3), + 2576 seconds (43rd day). { dis (94 vinadis according 

to Professor Jacobi). 

(iv) Kaliyuga 3585 ; Ashadha Suhla 12 (lunar month), Eran, 24° N. Lat. 
See paragraph 207, page 86 below. 

119. The reader should note carefully when the total of all the three corrections 
should be used and when the total of corrections (1) and {3) will suffice. When 
we merely want to know by how many seconds local sunrise preceded or followed 
6 a.m., we should simply add up the second and third corrections, for here there 
is no need to consider the effect of terrestrial longitude. If the total correction 
is positive, sunrise precedes 6 a.m.; if the total correction is negative, sunrise is 
later than 6 a.m. The first three examples above illustrate this aspect of the 
problem. 

When we want to know how many seconds should be added or deducted from 
the ending moment of a titki or naJeskalra, of which we already know the Lanka 
time, i.e., the time relatively to Lanka sunrise, we should sura up all three 
corrections, and if the sum is positive we should add it to Lanka time, while if the 
sum is negative it should be subtracted from Lanka time. 


Sbotion xiii.— Lagna. 

120. Closely analogous to the calculation of sunrise is that of the lagna, i.e., 
the portion of the ecliptic which appears at the eastern horizon at a particular 
moment of the day. At other times we might require to know the moment of the 
day when a particular portion of the ecliptic will be lagna. An example of the first 
kind of problem is— 

“ W hat is the lagna at the moment of a person’s birth ” ? 

N.B .—The portion of the ecliptic which is lagna or “cut” at the horizon at any given, 
moment is ordinarily referred to as u the lagna.” 

An example of the second problem is— 

“At what moment of a day, suitable for marriage, will a particular sign of 
the zodiac be lagna, so that the hour as well as the day most suitable for marriage 
may be determined ” ? 

II 
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The best exposition of the lagna is that given by Professor Jacobi at 
pages 189,190 of the Indian Antiquary for 1900, Volume XXIX. A slight adap¬ 
tation of Professor Jacobi’s rules will be necessary to suit our sunrise Table III. 

121. The Rules are— 

(1) Calculate the time-difference for the interval of space between the sum 

and the portion of the ecliptic which is lagna. 

(2) Apply the necessary corrections for tropical longitude. 

122. Problem I .—At how many ghatikas and palas after sunrise was the 
165th degree of the ecliptic (i.e., the 15th degree of the sign Kanya, —vide Bye- 
Table z) lagna on the 6th Jyeshtha (Bengal solar month) in Kaliyuga 4000, Latitude 
20° North? By Bye-table a the end of 6th solar Jyeshtha was 30*93 + 6 = 36*93 
•days or nearly 37 days from the first moment of the solar year A.D. 899—900. 

Now, the sidereal longitude at sunrise on any day of the solar year is found 
from Tables IV-C and IV-D thus— 

Sub’s actual Long, for 37 days of tho solar year (Table 

IV-C) ... .. 34-32° + 1*49 = 35*82° 

Deduct Sun’s Long, for -60 day (Table IY-D). -59° 

35-23* 

_We deduct "60 on account of the commencement of the solar year according to Table II 

^Surya $iddha>nta. 

For the present purpose we take the nearest whole degree, i.e., 35 degrees. 

The interval in space between 35° and 165°=130°. 

Now 360 degrees of the ecliptic rise above the horizon in i day or 60 ghatikas. 

.*.130 degrees ... ... = 21 | ghatikas 

— 21 ghatikas 40 palas. 

In other words, the' 165th degree of the ecliptic was lagna about 21 ghatikas 
40 palas after sunrise on the day in question. 

123. Next, we proceed to apply the corrections for tropical longitude. 

The difference between the tropical and sidereal longitude of the sun for the 

year Kaliyuga 4000 ——-—— =4 days. Now 36*93 days -j- 4 days = 40 93 
days. 

The correction for the tropical longitude of the sun is that pertaining to the 
41st day in Table III, under latitude 20°, i.e., -+-186-5 seconds. 

For the correction for tropical longitude of the lagna, i.e., sidereal 165° of 
the ecliptic in Kaliyuga 400D we have to determine the day when the mean sun 
accomplishes 165°.of the ecliptic, which is determined as follows from Tables 
IV-C and IV-D 

(Table TV-C) 169 days --= 164-43° 

(Table IV-L) *5° day = *57° 

169-58 days = 165° 

We add 4 days to 169*58 days for tropical longitude in the year Kaliyuga 
4000. Total 173*58 or 174 days. 

The correction for tropical longitude corresponding (in Kaliyuga 4000) to 
sidereal 165°, or tropical 174 days, is -f- 151 seconds. 

We add this correction with the sign reversed to the first:— 

+1865—151 = 1714 seconds = 72 palas. 

Adding this correction to the approximation first arrived at, we have 

21 ghatika9 40 palas. 

+ 1 ghatika 12 palas 


22 ghatikas 52 palas. 
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This was the moment (according to Professor Jacobi, loe. cit.) when the 165th 
degree of the ecliptic was lagna on the day in question. 

N.B.-~'Firsbly, we had to convert 165° of the ecliptic into days in order to apply Table III, 
which expresses the various portions of the ecliptic as days of the solar year. 

Secondly , we reversed the sign of the correction in the case of the lagna because what we 
wanted was the difference between the corrections or account of the tropical longitude of the sun 
and of the lagna respectively. 

124. Second Problem. —“ What portion of the ecliptic was lagna on the same 
day at 20 ghatikas after sunrise ? ” 

We have seen that sunrise on the solar 6th Jyeshtha corresponds to 35° 
sidereal longitude. 

Now, a time-difference of 20 ghatikas answers to an interval in space of 20 X 

1 ST — degrees. 
oO 

.*. The portion of the ecliptic which was lagna at 20 ghatikas after sunrise 
was (roughly) 120°+35°=s 155° or the 5th degree of the 6th sign Kanya (vide Bye- 
table for the longitude corresponding to the different rasis). 

This is enough for all ordinary calculations of lagna. 

If we wish to be quite accurate, we proceed as follows. The correction for 
tropical longitude of the suu on the day in question was, as we have seen,+1865 
seconds. 

The correction for the tropical longitude of the lagna , i.e., 1 55° of the ecliptic 
must be found by applying Tables IV-C and IV-D. 

(Table 1V-C) 159 days = 154 57° 

(Table IV-D) +4 day = -43° 


159*44 days —155*00° 
Add for tropical longitude 4 days 


163*44 days. 

The correction for tropical longitude pertaining to the 20th degree of latitude 
and the 163rd day (in Kaliyuga 4000) is (by Table III)+333 seconds. 

We add this with sign reversed to the first correction: 

+1865*—-333 = +1532 — 64 palas. 

In other words, on the day in question, the 155th degree of the ecliptic was 
lagna at 20 ghatikas plus 64 palas. 

We want, however, the degree of the ecliptic which was lagna at exactly 20 
ghatikas after sunrise. 

125. The annexed small table adapted from Prof. Jacobi’s Table of udaydms 
in Vol. I, Ep. Ind enables us to accomplish this stage of the problem. 

We learn from this table that in the 20th degree of latitude the 6th sign of 
the zodiac (Kanya, with which we are concerned) takes 257 seconds to rise one 
degree above the horizon. 

4 • 1532 

.*. 64 palas or 1532 seconds are taken to rise = 5*9611° 

or (by Table VI) 5 degrees 57 minutes 40 seconds, 
or nearly 5 degrees 58 minutes. 

In other words, we should deduct 5 degrees 58 minutes from 155° in order to 
know which portion of the ecliptic was lagna at exactly 20 ghatikas after sunrise 
on the day in question. 

The portion in question was 155° minus 5 degrees 58 minutes = 149 degrees 
2 minutes, which is exactly the result arrived at by Professor Jacobi. 
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Time (in second*) taken by a degree of the ecliptic to rise above the horizon , 
Degrees of terrestrial latitude from 8° TO 35°. 


Signs Degrees 


of the 

of 



8 ° 

9 

10 ° 

11 ° 

12 ° 

13 ° 

14 ° 

15 ° 

o 

CO 

tH 

17 ° 

18 ° 

19 

20 ° 

21 ° 

zodiac. 

ecliptic. 

















I 

0°~ 30° 

XII 

330° —360° 

210 

208 

206 

204 

202 

201 

199 

197 

195 

194 

192 

190 

188 

186 

II 

30 -— 60 

XI 

300 —330 

229 

227 

226 

224 

228 

221 

220 

218 

217 

215 

214 

212 

211 

206 

III 

60 —90 

X 

270 —300 

253 

253 

252 

252 

251 

251 

25 0 

250 

249 

248 

248 

247 

248 

249 

IV 

90 —120 

IX 

240 —270 

263 

263 

264 

264 

265 

266 

266 

267 

267 

268 

269 

269 

270 

270 

V 

120—150 

tin 

210 —240 

250 

251 

253 

254 

260 

257 

259 

*60 

262 

263 

265 

266 

268 

269 

VI 

a*—,. 

150 —180 

VII 

ISO —210 

238 

238 

239 

241 

243 

244 

246 

248 

250 

252 

254 

255 

257 

259 

DlgUB 

of the 

Degrees 

of 



22 

23 ° 

254° 

25 ° 

26 ° 

27 ° 

28 ° 

29 ° 

30 ° 

31 ° 

32 

33 ° 

34 " 

35° 

zodiac. 

ecliptic. 

















I 

0°— 30° 

XII 

330 w —-360° 

184 

182 

180 

.178 

176 

174 

172 

170 

168 

165 

163 

101 

159 

157 

11 

30 — 60 

XI 

800 —330 

208 

206 

205 

203 

201 

199 

197 

196 

194 

192 

190 

188 

180 

184 

III 

60 — 90 

X 

270 —300 

245 

244 

244 

243 

242 

242 

241 

240 

239 

238 

238 

2S7 

237 

236 

IV 

90 —120 

IX 

240 —270 

271 

273 

27S 

274 

274 

275 

275 

276 

277 

277 

278 

278 

279 

280 

V 

120 —150 

VIII 

210 -240 

270 

272 

274 

276 

278 

279 

281 

283 

285 

287 

289 

291 

293 

295 

VI 

150 —180 

.VII 

180 —210 

261 

263 

265 

267 

269 

271 

273 

275 

278 

280 

282 

284 

280 

288 

126. The operation of 

determining the lagna 

of 

a particular moment (e.g.. 

the moment of a birth), or 

the 

moment when 

a particular degree of 

the zodiac 


will be lagna (say, to make an auspicious marriage) has to be performed 
occasionally not only by the astrologer, but also by the enquirer who wishes to 
verify a statement in a time-record as to lagna. The rules on this subject given 
above are adapted from Prof. Jacobi’s original article in the Indian Antiquary. 
For rapid working the following formulae may be found useful. Let—- 

A = Sun’s longitude at 6 a.m. (Lanka). 

B = interval in decimals of a day between local sunrise and actual local time 
of birth or other moment. This interval may, for practical purposes, be taken 
also as the change of sun’s longitude corresponding to that interval; see N.B. to 
process (7) in first example below. 

a = seconds per degree of rise (according to table supra). 

T.L.S. = correction in seconds (Table III) for tropical longitude of sun at 
actual local sunrise. 

T.L.L. — correction in seconds (Table III) for tropical longitude of approxi¬ 
mate degree of lagna. 

The approximate degree, which is lagna, = (A — B) + (B x 360°) or 
(A+359 B) degrees. 

The formula A+359 B, process (11) below, .is convenient for readily ascer¬ 
taining the approximate lagna; and when the figure so obtained is well within a 
raii, it will be unnecessary to proceed further. For exact calculation, and when 
lagna is on the borders of a ra§i, we have, 

Actual lagna—A-f-359 B°— 

a 

In order to render quite easy the performance of this operation, we shall 
exhibit, in detail and by means of an example, the 16 processes of which the 
operation consists. We propose to find the lagna of a child born at Madras at 12 
noon (Standard or Indian Railway time) on 1st April 1915. 

Process . Application. 

(1) Interval from actual local sunrise to (1) The time (12 noon, standard time) 
moment o£ birth. should be reduced by 9 minutes for all dates 

subsequent to 1st July 1906, the date of 
introduction of Indian standard f or Railway 
time which, is in advance of Madras mean 
astronomical time by 9 minutes. The mean 
astronomical time of birth was 11 hours 51 
minutes after midnight; or 5 hours 51 
minutes or *2437 of a day after mean Madras 
sunrise. To this should be added, by Table 
III (for lai. 13°) minus 422 seconds for equa¬ 
tion of time plus 351 seconds for tropical 
longitude =— 71 seconds = —*0007 of aday. 
(N.B. —In order to find the tropical longitude 
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(2) Interval from Lanka, sunrise to 
moment of birth. 


(S) Change of sun’s longitude corre¬ 
sponding to (1) “ interval from actual sunrise 
to moment of birth”; use Table IV-D. 

(4) Change of sun’s longitude corre¬ 
sponding to (2) “ interval from Lanka sunrise 
to moment of birth ” ; use Table IV-D. 


(5) Days and fraction of a day (Lanka 
time) elapsed in solar year up to moment of 
birth. 


(6) Longitude of sun at moment of birth, 

N.B *—This is the absolute longitnde of the son for 
the moment of birth and does not depend on Lanka or 
any other time, though it is deduced by means of Lanka 
time. 


(7) Longitude of sun at actual local 
sunrise. 

To obtain this, we simply subtract (3) 
from (6) ; or we shall have equally correct 
results by subtracting (1) from (6). 

N.B .—We aeo that we might equally well take (1) 
instead of (3), and in general a fraction of a day less 
than unity may be used equally well as the ohango of 
sun’s longitude corresponding to that fraction of day, 
since the sun’s motion per day is nearly 1°. 

(8) Add to (7) as many minutes of an arc 
as there are years since A.D. 532 and deduct 
860° if necessary. This is the addition for 
luni-solar precession—see Paper (ii) in 
Appendix; also paragraph 229, page 94 
below. The exact figure according to para¬ 
graph 229 is 22 - 5°, but the difference between 
this and 23*05°, viz., *5° does not affect process 
<9). 


Application. 

for any day of the solar year for the present 
time, from A.D. 1840 to A.D. 1920—we should 
add 20 days to the number of elapsed days in 
the solar year and find under the given lati¬ 
tude in Table III the correction for tropical 
longitude appropriate to the resulting number 
of days.) The interval from actual Madras 
sunrise up to moment of birth was therefore 
5 hours 51 minutes less 71 seconds = *2430 
of a day. 

This is obtained by subtracting from 5 
hours 51 minutes (the given interval), the 
time difference due to Ujjain longitude of 
Madras, i.e., 18 minutes; (2) will then be 5 
hours 33 minutes = *2312 of a day. 

The change of sun’s longitude corre¬ 
sponding to '2430 of a day is (by Table IY-D 
of this work) *2365 + *0030 = *2395 of a 
degree. 

The change of sun’s longitude corre¬ 
sponding to *2312 of a day is (by Table IY-D) 
*2267 + *0012 — 2279 of a degree. 

N.B .—Processes (3) end (4) may generally be 
dispensed with. See to (7) below. 

Take the given day of the English year 
(1st April) as reckoned from previous let 
April (Eye-table, section q) and deduct the day 
and fraction of day in April when the solar 
year 1914-15 commenced, according to 
Table II, i.e., April 12-2430. The given 
English day, April 1st, A.D. 1915, is, by Eye- 
table q, the 366th day reckoned from 
previous 1st April. Now, 866-2312 minus 
13-2430 days = 352 9882 days. 

By Table IY-O, them6an longitude of sun 
for 352 days of the solar year is 344*7927° 

Equation of centre for 352 days 

of the solar year =*= 4- 2*1717° 

Longitude of sun corresponding 

to *98 of day == *9659° 

Longitude of sun corresponding to *0082 

of day = *0081° 


Longitude of sun corresponding 

to 352*9882 days = 347*9884° 


347 9 minus *2° = 347-70. 


1,915 — 532 = 1,383 minutes = 23 degrees- 
3 minutes = 2305°: 

847*7° + 23-05 = 370*75° 

— 360° 


10*75° 


1 


12 
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Process. 

(9) Convert (8) into days lay Table 
IV B. Deduct 365*26 days if necessary. 


(10) Correction for tropical longitude of 
sun (Table III) appropriate to latitude of 
given place (Madras, lat. 13°) and days 
arrived at in (9). 

(11) Approximate lagna :— 

Add the figure in (6) to 359 times the 
figure in (3) and deduct 360° if necessary. 


(12) Add to (11) same quantity as in (8) 
and convert result into days by Table IV-B. 
Deduct 365*26 days */ necessary. 


(13) Correction for tropical longitude of 
approximate lagna (Table III) appropriate to 
latitude of given place (Madras, lat. 13°) and 
days arrived at in (12). • 

(1+) From (10) deduct (13) algebraically. 
(15) Divide (14) by figure under latitude 
of given place iu the table on page 44 and 
against sign of zodiac corresponding to 
degrees in (12). 


Application. 

10 degrees = 10*15 days. 
*75 degree = *76 day 


10 * 8 ° 


10*91 days. 


4- 428 seconds of time, 
347*9° 4- 859 x *2395° 


*= 433*9° 
— 360° 


73*9° 

73*9° + 23*05° — 96*95° = 98*37 days (by 
Table IV-E, for 

90 degrees= 91*32 days. 

6 degrees == 6*00 days. 

*95° or 57 min. = *96 day. 

97*0° = 98*37 days. 


4- 1,217 seconds. 

4- 428 — 1,217== — 789 seconds. 
Sign of zodiac corresponding to 97*0° of 
tropical longitude is IV. 

The figure against sign IV and under lat. 
13° in the table on page 44 supra is 206 
seconds. 

_7gQ 

Now ^.--3 = —3 (approximately). 


(16) Actual lagna is 
subtracted algebraically, 


(11) minus (15) 


266 
73*9° — ( 

Mithuna rasl- 


3°) = 76*9° or 17° in 


The above example is suited to a case in which the moment of birth is 
recorded in Indian Standard Time. But supposing the birth we are considering 
took place at 12 noon, Standard Time, on 1st April 1915 at Vizagapatam, where 
the sarnB time is kept as at. Madras, then in order to complete process (i) above, 
i.e., to ascertain the interval between actual local sunrise and time of birth, we 
should increase or decrease the 4 interval by the difference in time between the 
U*jiain longitude of Madras and that of Vizagapatam as given in Table III. The 
interval will then be diminished by 1,804 — J,072 = 732 seconds = 12 minutes, 
12 seconds = (by Table VI) *0084 of a day. 

If, on the other hand, strict Indian u9age has been followed (which is nowhere 
done at present, except by extra careful astrologers), and the moment of birth 
has been recorded as so many ghatikas and palas after actual local sunrise, this is 
the very thing we want for process (1), and we need not trouble to calculate it. 

127. We shall now indicate the processes for the converse problem of 
ascertaining the rising moment of a lagna, considered suitable for an act depend¬ 
ing on the human will, say, the performance of a marriage, the undertaking of a 
journey, the taking charge of a house or an appointment, etc. The processes are 
only ten in number. Suppose we want to fix a suitable hour so as to have a 
marriage, etc., performed at Vellore (lat. 13°, time diff. + 808 seconds) on 15th 
May 1915, in the middle of Simha lagna (135° sidereal longitude), then we pro¬ 
ceed as follows:— 

(1) Find longitude of sun at Lanka mean 
sunrise on the given day. 

Proceed as in the first example. 

(2) Find out by how much local sunrise 
precedes or follows Ujjain sunrise. (Table 
III, lat. 13% 33rd day for equation of time ; 

83 + 20 or 53rd day for tropical longitude.) 


26*' 

1*96° 


’ + *2 x 9*8' 
-f 1*6° + *4‘ 


' 4 - 1 * 6 ° + 
= 80*56°. 


26*6° 4- 


May 15th is the 33rd day of the Indian 
solar year at the present epooh. According 
to Table III the total correction for any 
moment at Vellore is — 348 4- 1,592 4- 808 
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Process. Application. 

seconds = 2,052 seconds = 34 minutes 12 
seconds = 4- * *0240 of a day. That is local 
sunrise precedes Lanka mean sunrise by 
*0240 of a day. 

tf.B ,—In section 119 supra it is stated that “ when we merely want to know by how many seconds local 
sunrise preceded or followed 6 a.m., we should simply add up the second and third corrections.” By 6 a.m. 
in this passage is meant (according to strict Indian usage) local 6 a.m., i.o., 6 a.m. by a clock keeping mean 
astronomical time for the locality in question (There is no such clock at present, except at astronomical observa¬ 
tories.) In the present case we want to know more, we want to know by how many seconds or minutes suurise 
at Vellore on 15th May 1915 preceded or followed Ujjain or Lanka 6 a.m We have in this case to take into 
account the first correction also, namely, that for terrestrial longitude, and we have done so in the above working. 
Again we took in the present case the correction for tropical longitude corresponding to the 63rd day of the 
year. The correct day, as shown in process (8) below, is the 52nd, but the difference will not lead to any appreci¬ 
able error. # 


(3) Deduct (2) from (1) algebraically 

This is the longitude of the sun at 
actual local sunrise at Vellore on 15th May 
1915. 

(4) Deduct (3) from proposed laerna, 
increasing the latter, if necessary, by 360'. 

(5) Time of approximate lagna. Divide 
(4) by 360. 


(6) Increase (3) by 23* 1’ for tropical 
longitude as in process (8) in. the first 
example, and convert into days by Table IV-E. 


(7) Increase (4) by 23* 1° for tropical 
longitude of proposed lagna and convert into 
days by Table IV-E. 


(8) Find from Table III for given latitude 
(Vellore 13 s ) the correction for tropical 
longitude appropriate to (6). 

(9) Find from 'Table III for given latitude 
(Vellore 13°) the correction for tropical 
longitude of lagna, i.e. (7). 

(10) The actual moment of rising of the 
proposed lagna is {(9) minus (7)} added 
algebraically to (5). 


30*56° - (+ -024 6 ) = 30-52° 


135° minus 30*52° = 104*48. 


*2902 of a day. 


104-48 

360 

= 17 ghatikas 25 palas, or 6 hoars 
minutes after local sunrise at Vellore. 
30-52° + 231° = 53*62 degrees. 

50 degrees = 50 73 days. 

3 „ = 3-0 days. 

*6 „ = -61 day. 


58 


53*6 degrees s 

= 54*34 days. 

104-48° + 23-1° =127*6°. 

100 degrees 

<= 101*5 days. 

20 „ 

=• 2041 „ 

7 „ 

= 7*1 „ 

•6 „ 

= *6 day. 

127*6 degrees 

=b 129*5 days. 


-+-1,610 seconds. 


-H 518 seconds. 


’ (5) (9) - (7) 

6 hrs. 58 min. 4 518 sec. — 1,610 sec, 

: 6 hrs. 58 min. less 1,092 sec. 

: 6 hrs. 58 min. less 18 min. 12 see. 

= 6 hrs. 39 min. 48 sec. 
as *2776 of a day (Table VI). 

By Table VI, this fraction = 18 ghatikas 
39 palas after local sunrise at Vellore. This 
was the moment suitable, copter is paribus , for a 
marriage to be celebrated under Sirnha lagna 
(135°) at Vellore on 15th May 1915. 

Section xiv.— Sunset. 

128. The considerations to which we have introduced the reader in dealing 
with sunrise and lagna will enable him to deal also with sunset, which is only 
the supplement (in the language of geometry) of sunrise. 

Supposing the sun is at a point of the ecliptic whose tropical longitude is 
100°, then we have to consider at sunrise how long, relatively to the mean sun on 
the equator, the mean sun on the ecliptic takes to rise 100°, and at sunset we 
have to consider how long, relatively to the mean sun on the equator, the mean 
sun on the ecliptic takes to fall 80°. 

129. Accordingly, to determine the moment of sunset by local time, we should 
take the sum of (1) the correctiou for equation of time, which is the same or 
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nearlv the same as for sunrise, and (2) the correction for tropical^ longitude,, 
which will be the supplement of the tropical longitude for sunrise. The supple¬ 
ment of an angle is the difference between it and ISO’* In our sunrise tables, 
degrees are expressed as days and by Tables IV-C and IV-D 180 =184 80 days or 
in round figures 185 days. 

130. What we have to do, therefore, to determine the second correction for 
sunset is to find the difference between the day of the solar year under consider¬ 
ation and 185 days, and take the correction for tropical longitude for the day so 
arrived at. If the solar day we are considering exceeds 185 days, the sign of the 
tropical longitude for the difference will remain unchanged: otherwise the sign 
should be reversed. This correction should then be added to the equation of time 
in order to determine the interval between sunset and 6 p.m. local time, while the 
total so arrived at should be added again to correction (1) adverted to in paragraph 
113, i.e., the correction for terrestrial longitude, in order to arrive at the interval 
between 6 pan. Lanka time and local sunset. 

131. In the absence of any other standard authorities on the subject, we may 
compare our calculations of sunset for A.D. 1910-11 with those given iu the 
Kumbakonam Mutt Panchangam, edited by Mr. Vi§wanatha Srauti, b.a. 


Latitude 11° N. ( Tanjore ). 


Date by European Calendar 
as well as by Tamil 
solar year 
fiadharana 

A3). 1910. 

Dayw of 
solar 
year 

according 
to Table 
ia 

Equation of 
time in 
seconds by 
Tab. Ill 
under Lat. 

11° for the 
day for solar 
year entered 
in col. (2). 

Supplement to 
Lrop. longitude in 
days (i.e., 
diliereuce 
between 

col. (2) increased 
by 20and? 85 , 

days). 

Correction for 
trop. longitude 
acc. to Tab. 
Ill for the 
supplemental 
day arrived at 
in column (4) 
(sign to be re. 
versed if neces¬ 
sary). 

Sum of correc¬ 
tions arrived at 
in columns 
(3) and (5). 

Moment 
of sunset 
according 
to col. (6). 

S unget 
accord¬ 
ing to 

Mr. Srau- 
ti’s pan* 
changum 
for 1910. 

U) 

(*) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

• ' V: i 






P.M. 

P.M. 

Chittirai 1 (Ap. 13). 

1 

-485" 

164th day 

- 22" 

- 457'=- r 

6-7 

6-7 

Yaigafii 2 (May 16). 

32 

-852* 

133rd day 

- 812" 

— 664"=-11' 

6-11 

6-11 

Ani 3 (Je. 16) . 

65 

-147’ 

100th day 

- 986" 

— 1133"=—19' 

6-19 

6-19 

A<Ji3(J1.18) . 

97 

+ies" 

68ih day 

-1409" 

-1306’=-22' 

6-22 

6-23 

Avaai 4 (An. 19) . 

129 

+411" 

36th day 

-lies* 

CO 

i-4 

1 

J 

bo 

i 

6-13 

6-14 

Pura$56i 6 (S. 20). 

161 

+615' 

4th day 

- 144" 

+ 871"=+ 9' 

5-64 

5-55 

AippaSi 6 (O. 22) ... 

192 

+494* 

27th day 
(212-186=27) 

+ 965' 

+1463*=+24' 

5-36 

5-36 

KSrttigai 8 (N. 23). 

224 

+368" 

69th day 

+1528" 

+1876*=+31' 

6-29 

6-30 

MfiTgali 3 (D. 17) . 

249 

+140* 

84th day 

+1278" 

+1418’=+23' 

6-37 

5-37 

Tai 21 CF. 3) A.D. 1911 ... 

296 

—.268" 

133rd day 

+ 312" 

+ 44"=+ 1' 

5-59 

6-1 

Panguni 2 (Mr. 15) A.D. 1911 

337 

-421* 

172nd day 

+ 12* 

_ 400"=- 7' 

6-7 

6-S 


132 We observe (1) that sufficiently accurate results can be obtained by 
taking whole days instead of days and fractions of days in columns2 and 4 supra; 
in other words, It is not necessary to calculate the day of the solar year with 
exactitude as we did for Problem I under “ Lagna,' 1 (2) that a positive correction 
in column 6 re-appears in column 7 as a deduction from 6 p.m., while a negative 
correction in column 6 re-appears in column 7 as an additien to 6 p.m. 

Supposing a birth took place 2 hoars after sunset on 13th April 1910, the 
moment of birth would be 6 p.m. + 2 hours + V =8-7 p.m. In this case sunset 
was 6-7 p m. On the other hand, if a birth took place 2 hours after sunset on 23rd 
November 1910, then the correction for sunset being + 31', the local time at which 
the birth took place would be 6 p.m. + 2 hrs. — 31' —- 7-29 p.m. In this case 
sunset was at 5-29 p.m. 
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Section xv. — Eclipse*. 

133. Eclipses are a most valuable* and unerring historical record, and eclipses 
are freely cited in Indian historical documents.’ Accordingly, the date of occur¬ 
rence of solar and lunar eclipses has been indicated in Table II and throughout 
this Epheraeris by means of the symbol 0 for solar eclipses and O f° r lunar 
eclipses. A solar eclipse can occur only at new moon and a lunar eclipse can 
occur only at full moon, and as full moons are not specially indicated in Table II, 
every lunar eclipse is there shown merely as occurring in a particular lunar month. 
The actual date of a lunar eclipse can be found by working out the exact ending 
moment of the full-moon tithi, i.e., panchadast or jpaurnami. For this, of course, 
it will be necessary to add the collective duration of fifteen tithis, i.e., 14-76 days 
(Eye-table), to the mean moment of new moon and also to the moon’s and sun’s 
anomaly at that moment and add to, or subtract from, the mean moment of full 
moon the sum of the sun’s and moon’s equations. (See examples worked out in 
section 96 and Eye-table.) In the body of the Epheraeris, every eclipse, whether 
solar or lunar, is marked against the very day on which it occurred. 

134. We may preface our observations on eclipses by the following passages 
from a well-known French work, first published in the 18th century, and still 
regarded as a standard authority ou chronology, “IS art de verifier les dates — 

“ The magnitude of an eclipse is indicated in digits. A digit is the twelfth 
part of the diameter of a heavenly body : accordingly, an eclipse of four digits is 
one where the third part of the diameter of a heavenly body is in shadow ; if one 
half of the diameter is in shadow, the eclipse is said to be of six digits ; and if the 
whole of the diameter is in shadow, the eclipse is said to be of twelve digits. 
Further, in a total eclipse, if the part which is least in shadow is removed from the 
edge of the shadow by as much as two digits, these two digits are added, to the 
twelve, and the eclipse is said to be one of fourteen digits. 

135. “ The duration of an eclipse of the moon is proportional to its magni¬ 
tude ; but it does not depend on this factor alone. We may say, in general, that 
a total eclipse of the moon will last at least 3| hours, and at most 4 hours and a 
few minutes. A partial eclipse above six digits may last as much as 3J hours or 
as little as hours ; it seldom goes beyond these limits. An eclipse of between 
three and six digits lasts between two and three hours. The duration correspond¬ 
ing to two digits is 1^ hours; to one digit, one hour; to half a digit, f of an hour. 
The duration of total obscurity in a total eclipse i8 from 1^ to 2 hours. 

136. ‘“The moon has no light of her own, bur reflects that received by her 
from the sun. Consequently, when in an eclipse the earth passes between the 
moon and the sun, and cuts off the rays of the sun from the moon, the latter can 
shed no more light on Paris than on Pekin or on Constantinople. An eclipse of 
the moon, therefore, commences at all points of the earth at the same instant and 
lasts everywhere for the same length of time. All that we need see is whether 
the time of a lunar eclipse falls between local sunset and sunrise, as otherwise the 
eclipse will not be visible. 

137- “ On the other hand, the sun is a self-luminous body: the moon is very 
much smaller than the earth : she is, in fact, a mere point in comparison with the 
sun. From these well-known facts, it follows that in a solar eclipse, the moon 
passing between the earth and the sun, cannot cat off the rays of the sun from 
all parts of the earth, at the same instant. She casts her shadow in succession 
on different parts of the earth, and even the successive passage of the moon.’s 
shadow covers during a single eclipse only a small total extent of the earth’s 
surface. Thus, journeying from west to east, a solar eclipse may first strike 
Spain, then France, then Germany, and then in succession the eastern countries 
as far as the farthest east of Asia, but the whole time Africa may remain 
untouched by the moon’s shadow. ” 

138. The extent of the earth’s surface, affected by a solar eclipse, is therefore 
a matter of calculation: and an exact calculation is by no means easy to introduce 
into a popular work of this kind. 

13 
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Between 16-3° and 18*9°, or between 1(3*7 
Between 1**0° and 161*0° 


and 16ri c 


< 

O 

m 

< 


oo j. Doubtful. 

J Impossible. 


If sun's distance from node at full moon is 
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The hook entitled L'artde verifier les dates gives (1) all lunar eclipses and (2) 
all solar eclipses visible anywhere in the civilized world known to history, marking, 
by a series of ingenious conventions, the path of each solar eclipse, the regions 
where it is visible and the latitudes where it is central (a) under the_ fifth 
meridian, i.e., on the Coast of West Africa, 15 of longitude west of Paris, (5) 

under the meridian where it is noon at the moment of time conjunction, and (r) 

under the 155th meridian, i.e., in 142° longitude east of Greenwich. Other 
useful details, given under each eclipse, in the same valuable work, need not be 
reproduced here, as nothing short of a translation of the whole chapter on eclipses 
would giv9 the reader an. adequate idea of its contents. 

130 Table II and the body of the Ephemeris exhibit all lunar eclipses, 
and it is*easy for the reader to calculate the ending moment of the full moon tithi, 
which will enable him to know whether the eclipse could have been seen m India 
at the place under consideration. Likewise all solar eclipses have been given as m 
the French work, from A.D. 1 to A.D. 300, and after the latter date as a rule, 
■eclipses which, according to the same authority, could not have been visible m 
India are not mentioned. . 

140. The points where the moon’s orbit crosses the ecliptic are,called the 
nodes and in order that an eclipse may occur, the opposition at the time of a lunar 
eclipse, or the conjunction at the time of a solar eclipse, must happen at or near 
a node The sun’s distance from either node is therefore an important faetoi in 
determining whether an eclipse is or is not possible at a particular new or full 
moon Sun’s longitude Tables IV-C, IV-D and 1V-E and Rahu tables (IV-K) 
for centuries and odd years will enable the reader to calculated suns distance 
from either node (Rahu is simply the Indian name for the moon s ascending node) 
at any moment from 1 B.C. to A,D. 2000, and by applying the following canons 
(adapted from Professor Jacobi’s article in Volume 1 of Epigraph™ lndica) he may 
determine whether a solar or a lunar eclipse is certain, doubtful, or impossible a 
a particular new or full moon respectively. 

Solar and lunar eclipses as determined by sun’s distance from node at new 

and full moon — . 

If sun's distance from node at new moon ts 

Between 0° and 16-2°, or between 163-8° and 180° % % 1 Certain. 


'') Certain. 

} Doubtful. 

J Impossible. 

V, Section v, pages 


Between 0° and 10-44°, or between 1 69-56° and 180° < 

Between 10*45° and 13-86°, or between 169*55° and 166 14 g 
Between 13*87° and 166*13 

These canons are exhaustively dealt with in Chapter 
134 to 150 and in Table IV-L of this work. 

■a B -For all solar and lunar eclipses in the years B.C. 1207 to A D. 20CO, the standard work 
of reference is Oppolzer'e Kanon dvr Finstcrnisee {Order of eeliptes) : and it may be safely asserted 
thatThere are no trustworthy references in any literature m the world to eclipses of an earlier date 
th m B C 1207 An attempt to expound the manner in which eclipses are calculated is, theiefore, 
of little practical use in chronological investigation when the answer to the questions whether an 
eclipse was possible, and in which regions of the earth a solar eclipse was visible, may be easily 
obtained from Oppolzer. But occasionally one has to satisfy the public curiosity as to whether 
there was au eclipse on a date earlier than B.C. 1200. To the extent necessary to satisfy such 
curiosity, the author has furnished in Chapter Y, Section v (pages 131 to U.0) and in Table IV-Lof 
fhe nresent work certain cycles of recurrence of eclipses, not hitherto generally noticed whereby the 
occurrence of an eclipse in a past year, however remote, may be vended by the application of certa.n 

simple te&tfl. 

Section xvi. —Jovian cycle*, years and months. 

Note— For the exact calculation of Jupiter’s mean or actual place at any moment see Tables 
V-A and V-B and the explanation of them in Chapter Y infra. 

141 A Jovian year is the period taken by Jupiter to pass through a sign of the 
zodiac. 30 degrees and it is somewhat less than an Indian solar year. A Jupiter’s 
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cycle of 60 Jovian years is often met with in Indian chronology as a mode of 
reckoning time. Each of the years in the cycle receives a' name corresponding to 
the name of one of the years in Table I, but while the so-called Jupiter’s cycle in 
Table I, as used to this day in Southern India, is merely a cycle of 60 Indian solar 
years, the Jupiter’s cycle, properly so called, which has been in use in Northern 
India and which is also given in Table I, is a cycle of real Jovian years. 

142. Altogether three different meanings might be attached to the citation of 
a year of Jupiter’s cycle:— 

(1) A year of the southern cycle (Table I), which is merely a solar year 
with a Jovian name. 

(2) A year of the northern cycle (Table I), which is the Jovian year actaally . 
completed at the beginning of a solar year. 

(3) A year of the northern cycle (Table I), being the Jovian year aotuaily 
completed at the actual moment we are dealing with. 

The context alone must enable us to conjecture which of these meanings is to 
be attached to a citation of a Jovian year. 

143. Also, where the second of the three modes of citation is followed, it is 
evident that if any other Jovian year has had its beginning as well as its end in the 
course of a solar year, that Jovian year will be Jeshaya or suppressed. 

Hence it is that certain Jovian ye^rs are actually suppressed in the northern 

system of reckoning. The suppressed years are shown by blanks (.) in Table I, 

northern cycle. 

144. Fourth mode of citation (4).—There is a foui’th mode of citation of Jovian 
years which we often find in Malayalam inscriptions, and that is to cite, instead of 
one year out of every sixty, one year out of every twelve. In twelve Jovian years 
the planet Jupiter passes through the twelve signs of the zodiac and each sign 
corresponds to one of the twelve years of Jupiter’s revolution. In a case in which 
Jupiter had completed nine Jovian years *, he would be described as being in the 
10th sign of the zodiac, i.e., in Makara. 

145. Fifth mode, of citation (5).—In this the twelve Jovian years receive the 
names of the twelve lunar months, Kdrttika being the first and Aivina the 12th. 
The J ovian years t (properly, months) are distinguished from lunar months by the 
prefix Mahd. Thus, Maha-Karttika, Maha-Margasira, etc. 

» 146. Sixth mode of citation (6).—This is the heliacal rising system, in which 
the Jovian cycle begins with the heliacal rising of Jupiter, i.e., his re-appearance 
after a conjunction with the sun. The system is exhaustively dealt with by 
Mr. Dikshit in his introduction to V olume III of Dr. Fleet’s Corpus Inscriptionum 
Indieanm, and all the citations of this kind, hitherto found in inscriptions, are 
there collected. 

147- Readers in Southern India will be mainly interested in the 1st and 4th 
modes of citation, of which the latter is otherwise called the “ mean-sign 
system” t and which is met with in Travancore inscriptions, e.g., those discussed 
by Dr. Schram in Indian Antiquary , Volume XXV (1896), pages 0— 11; and by 
Professor Kiel horn at pages 53, 174 ibid. 

We shall cite an‘example: “ Kollam 390, Jupiter in Kumbha, and the sun 
18 days old in Mina, Thursday, Pushya nakshatra, 10th lunar day.” 

Kollam 390 is equivalent to A.D. 390 + 824 — A.D. 1214 (Indian solar 
year). 

Eighteen days in Kumbha month means 352 days of the solar year— 

Degrees. 

By Table IV Jupiter’s mean longitude at beginning of A.D. 1200 was 220 10 
„ ,, for 14 years is 64 86 

„ „ for 852 days is 29-25 

Total ... 314-21 


* “ Jovian year ” does not mean the period of revolution of Jupiter’s orbit (which is a little leas than 12 solar 
years) but one-twelfth of that period, which is roughly equivalent to a solar year. 

fin chapter V of this work which is devoted to planetary chronology, the reader will find a direct method of 
calculating either the mean or the actual sign or nisi oocupied by Jupiter at any moment. 
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Now 314° is the 14th degree of Kumbha rasi. Therefore Jupiter is rightly 
described as having occupied Kumbha on the date in question. If we want 
Jupiter’s actual geocentric place on this date we refer to Table V-A where we are 
informed that it was the same as on the corresponding solar day of A.I). 1819 
less -2°; and according to Table V-B this position was 316 ’. 



Section xvii.- 


-The Varttamdna, Purnimanta, Amdnta and Karttikddi systems 
of citation. 


Chaitra. 

JyoBhtha. 

Ashajha.* 

Srav&na. 

Bhadrapada, 

A$rina. 


148. The ordinary or normal mode of citing an Indian date is by means of 
gata or * expired 5 years, amdnta months (or months beginning with the first tithi 
after new moon or Amdoasyd), and Chaitradi years (or lunar years beginning with 
Chaitra). The lunar year can begin with Chaitra only when the solar year begins 
with Mesha Sankranti. Therefore a reckoning by Chaitradi lunar years is the 
same as reckoning by Meshadi solar years. 

149. Exceptional modes of citation, used at certain epochs of history, or still 
used in certain parts of India, are 

Varttamdna, or current years, opposed to (fata (expired); Purnimanta 
months, beginning with the tithi after full moon; and Kdrttilcddi lunar years (or 
“southern” years) beginning with the lunar month Karttika. 

150. In the Purnimanta system, each month beginning with a full moon is 
named after the next amdnta month, but takes in the dark fortnight preceding 
each new moon. It is to this system that we owe the name paksha, lit. a wing, 
the dark and bright fortnights being the wings on either side of a new moon. 

151. In the Karttikddi lunar year system, the year beginning with lunar 
Karttika takes the number of the Meshadi solar year then running, and has in 
common with it the five months, Lunar Karttika to Lunar Phalguna. 

Canons — 

I, A dark fortnight in nth Amanta month is in (» + l)th Purnimanta 
month. 

II. Any month or tithi in Nth year, expired, is in (N + l)th year current. 

III. Any of the months named in the margin in Yth year Chaitradi, expired, 
is ascribed to the 

(a) (N —■ l)th year J Karttikddi, expired, or to 
(5) A T th year, Karttikddi, current. 

.—Conversely, any of the above months in nth year Karttikadi, expired, is ascribed to 
(n -+•1)th year Chaitradi, expired. 

For clearness’ sake, we will present these three rules under three aspects, one 
of which, when we are in doubt, every problem before us must assume. 

First aspect. —If we have before us a dark fortnight or bahula tithi of the 
ttth month in the Nth year, known to be an expired year, but do not know whether 
the system is amanta or purnimanta, we must search for the tithi both in the rath 
and the (» — l)th month in our ordinary (Amanta) tables. 

Second aspect. —If we have before us a dark fortnight or bahula tithi of the 
nth month in the Nth year, and do not know whether the month is amdnta or 
purnimanta, nor whether the year is expired or current, we must, in, using our 
tables, look for the tithi—• 

(1) in the wfch month, JVth year, expired ; 

(2) in the (n — l)th month, Yth year, expired ; 

(3) in the nth month, (N — l)th year, expired; and 

(4) in the (n — l)th month, IN —l)th year, expired. 

Third aspect. —If we have before us a dark fortnight or bahula tithi of the 
nth month (from Chaitra to ASvina, inclusive) in the Nth year and do not 
know whether the month is amdnta or purnimanta, or whether the year is 
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expired or current, Chaitradi or Karttikadi, we must, in using our tables, look for 
the titbi— 

(1) in the »th month, tVth year, expired ; 

(2) in the (n — l)th month, Nth year, expired ; 

(3) in the »ah month, (N — l)t.h year, expired; 

(4) in the (n — l)th month, (N — l)th year, expired; 

(5) in the rath month, year, expired; and 

(6) in the (n — l)th month, (V-4-l)tb. year, expired. 

JV'.B.—For bright fortnight or Mela dates in any month, no search need be made in any case 
in the (n—l)th month ; and whether for bright or dark fortnight dates in the months of Karttika to 
Phalgnna inclusive, no search need be made in any case in (V-fl)tb year, expired. 

Readers who prefer Professor Kielhorn’s mode of stating the same rules will find them in 
Indian Antiquary, Volume XXX, page 22, or at page 402 of Epigraphia Indie a, Volume I. Any rules 
must be somewhat perplexing at first sight and should be carefully reasoned out by those interested 
in snoh investigations. 

152. The lunar year beginning with lunar Chaitra of any solar year n is 
itself (n+1). Thus, Chaitra 1265 may mean:— 

(a) Lunar Chaitra at the end of current solar 1264, i.e., at the end of 
expired solar 1263. 

(5) Lunar Chaitra at the end of expired solar 1264 and before the beginning 
of solar 1265 (expired). 

(i c) Lunar Chaitra at the end of expired solar 1265 and before the beginning 
of solar 1266 (expired). 

This ambiguity is independent of the difference between Chaitradi and 
Karttikadi systems, and is peculiar to the lunar month Chaitra. 

Section xviii.— The eras now in use or met with in inscriptions. 

153. In the following summary of Indian eras, adapted from Cunningham 
and other authorities, we give in each case the formula whereby a year of each 
era, “expired” or “current” as the case may be, may be obtained from the 
A.D. year, also noting where the era is or was in use, and whether it is amanta 
or purnimanta, Chaitradi or Karttikadi and so forth. 

(1) Kaliyuga (expired year = 3102 minus B.O. year; A.D. year + 3101). 
Used all over India as a solar (Meahadi) and luni-solar (Chaitradi) year. The years 
in this era, with A.D., Saka, and Vikrama equivalents, are indicated in Eye- 
table k from 3102 B.C. to A.D. 2000; and they are regularly given in thu Ephe- 
meris from A.D. 700 to A.D. 1999. 

(2) Sapturishi (current year — A.D. year 4* 76). Mostly current and 
mostly purnimanta and Chaitradi. At present in UBe in Kashmir and formerly in 
Multan and elsewhere. Quoted generally in cyoles of 100 years. Thus A.D. 
1910 — Saptarshi 1986, current, quoted only as “86 Saptarshi, current.” * 

(3) Vikrama era (expired year = A.D. year + 57). Extensively used at 
present in Guzerat and all over Northern India, except Bengal: Karttikadi 
Amanta in Q-uzerat, hence called Southern Vikrama ; Chaitradi and Purnimanta in 
North India, hence called Northern Vikrama. Other names, “ Malava era”; and 
also simply “ Samvat. ” The Vikrama years, expired, from A.D. 500 to A.D. 2000 
are regularly shown in Table It, and from A.D. 700 to A.D. 1999 in the Ephemeris. 

(4) >§aka era (expired year = A.D. year minus 78). Extensively used in 
India both in the past, and at present. Meshddi (for solar year) and Chaitradi 
(for luni-solar year): generally amanta, but purnimanta in Northern India. Salta 
equivalents of Kaliyuga and Vikrama years, expired, from A.D. 500 to A.D. 2000, 
are regularly given in Table II, and from A.D. 700 to A.D. 1999 in the Ephemeris. 
Current 6aka years are often quoted in inscriptions, in which case the formula i3, 
current saka = A.D. year minus 77. 


* The saptamhis are supposed (by an astronomical fiction) to occupy each nakshatra for 100 years; mother 
words they g.> round the circle of the nakshatras in 2,700 years. This convention is merely equivalent to our reckon* 
ing by centuries. Thus when Varahamihira, quoting from Garga* says that the rishia were in .dagha (nakshatra 
No. 10) dnring the resign of Yudhi&htira, he means that the epoch was removed by 7 centuries from another when 
the jrishia were in Kpittika nakshatra ; and if we suppose that the astronomical fiction of the longitudes of all 
heavenly bodies being 0° at. 0 day in 0 year Kaliynga, was applied to fcho saptariahis also, and that their 0 longitude 
was in Krittika (which was an anoient reckoning), the epoch referred to by Varahamihira would be circa 2500 
B.C. to 2400 B.C., and Varahamihira's year*date for Yndhishtira’s reign is actually A.D. 78 — 2520 years=2448 B.C* 
See Paper (v) in the appendix u Astronomical references in the Mahabharata.” 
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(5) Kolia in era (current year — A.D. year minus 824). Used in Malabar, 
Cochin, and Travancore since A.D. 825. Begins in North Malabar with solar 
Kanya and in South Malabar with Ghingam (Simha) ; always solar and current. 
English equivalents for all Kollam years are regularly given in the Ephemeris. 

(6) Bengali san (or sen) (current year = A.D. year minus 593). Meshddi, 
current solar year. Now in use in Bengal. For A.D. 700 to A.D. 1999, B. san 
equivalents are regularly given in the Ephemeris, but they are given as expired 
years; and to find the current Bengal san, add one to the Ephemeris number. 

(7) Chsdi or Ralachuri era (current year = A.D. year minus 247), current , 
A&vinadi, purnimdnta. 

A. D. 300 = Chedi 53 current. 

„ 400 = 153 „ 

„ 500 = „ 253 „ 

„ 600= „ 353 „ 

700 = „ 453 „ 

Not now in use, but wa3 in use under the Kalachuri kings in Western and 

'Central India. 

(8) Gupta (current year — A.D, year minus 319). 


<SL 


A.D. 

800 = 

Ohedi 553 current. 

77 

900 = 

>} 

6o3 ,, 

it 

1000 = 

7) 

753 „ 

77 

1100 = 

77 

853 „ 

77 

1200 = 

it 

953 „ 


A.D. 400 = Gupta 81 current. 


500 = 


181 


,D. 600 = Gupta 281 current. 
„ 700 = „ 381 


Not now in use. Was in use in Central India and Nepal in the centuries 


above indicated as current , Ghaitradi, purnimdnta. 

(9) Valabhi era (current year = A.D, year minus 318). 
Icddi, amdxta , or purnimdnta. 


Current, Kdrtti- 


A.D. 400 = 

Valabhi 82 current. 


A.D. 900 = 

„ .500 = 


182 

t> 


„ 1000 = 

„ 600 = 

77 

282 

77 


„ 1100 = 

„ 700 = 

it 

382 

77 


„ 1200 = 

„ 800 = 

7> 

482 

77 


„ 1300 = 

Not now in 

use. 

Was 

in use in 

Kathiavad and i 


Yalabhi 582 current 

„ 682 „ 

„ 782 „ 

„ 882 „ 

982 


above indicated. 

(10) Vilayati year (current year — A.D, year minus 592). Kanyddi , solar, 
current. 

Now in U3e in Orissa. Months begin invariably on the day of sankranti 
instead of the next or the third day after. 

This era bears to the Bengali san pretty much the same relation that the 
Valabhi bore to the Gupta era. 

(11) Amli year (current year — A.D, year minus 592). Lum-solar, current. 
Lunar year changes in Bhadrapdda &ukla 12 th, i.e.,' some days before, or some days 
after, Kanya sankranti. Otherwise the same as Vilayati. Current in Orissa. 
Probably bears the same relation to Vilayati that the luni-solar year in the Telugu 
country hears to the solar year of the Tamil country (i.e., only new year day is 
different in each case). 

(12) Fasli year (luni-solar) in Bengal, and N.W. India (current year = 
A.D. year minus 592); purnimdnta and lunar Alvinddi (i.e., it begins on pumi- 
manta Aivina, bahula pratipad) ; lnni-solar year for Bengal, just as the Bengal 
san, is the solar year for the same tract of country. Like all luni-solar years, the 
fasli takes the number of the next solar san. Thus, A.D. 1900 was, Bengal 
san 1307 current, but the luni-solar fasli beginning on Aivina Jcrishna pratipad 
of A.D. 1900 takes the number of the next Bengal san, i.e., 1308 current. Hence 
the formula for Bengal fasli is “current A.D. year minus 592. ” 

(13) Daikhan fasli (current year = A.D. year minus 593) was up to A.D. 1556 


when its number was 963, a Hijra year, but from that year forward it has been 
kept as a solar year (identical in number with Bengal san), beginning, in parts of 
Bombay, when the sun enters the nakshatra Mrigaiiras* i.e. (now) about 7th or 
8th June. The months, their periods of beginning, and number of days are the 
same as in the Muhammadan calendar. 

(14) The Madras fasli year is an agricultural, solar, tropical year, beginning 
on 1st July and having no divisions of its own into months and days. Its formula is 

*■ By Eye-table s the sun enters nakshatra MpigaSIras whoa his longitude is 53° 20The number of days cor« 
responding to this (by Table IV.0) « 56. When the solar year commences (as it did in A.D. 1911) on 13th April, the 
sun’s entry into Myiga&iras nakshatra would be on 66 + 13 = 69 days from 1st April, i.e. r on 8th Jane, 
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.Nevar 

Nevar 821, expired = A.D. 1700. 


“ Current fasli = A.D. year minus 590.” The agricultural or revenue year from 
1st July 19 i 0 to 30th June 1911 might be expressed quite as well by the expression 
“Revenue year 1910-11” as - by the expression “Fasli 1820.” The former 
expression would convey better sense to most people, and the expression “ Fasli 
year,” the use of which a blind tradition has eonsecrated in Madras, serves no other 
purpose than to confuse any one who is not a village accountant or a. Tahsildar. 
It is a chronological anomaly and will no doubt gradually drop out of u3e. 

(15) The Mahratta Sur-san, shahur-san or Arabi-san (current year = A.D. 
year minus 599) was extensively used under the Mahratta supremacy, and is still 
occasionally met with. Begins, like the Dakhan fasli, when the sun enters the 
nakshatra Mrigasiras.* 

(16) Harshakdla era (current year = A.D. year minus 606). Was current in 
Muttra (Mathura) in Kanauj, Nepal. Harsha 94 current = A.D. 700, and so on. 

(17) Nevar era (used in Nepal from A.D. 1 

878 to A.D. 1768), expired , Kart - I . 

tikddi, Amanta. Nevar 21, expired — A.D. 900 

Formula “ Nevar expired = A.D. year 

minus 879.” 

(18) Ghalukya era (expired year = A.D. year minus 1076). This was in use 
only from A.D. 1079 to A.D. 1162. It followed the 6aka months and pakshas. 
Chalukya 24 expired = A.D. 1100. 

(19) Lakshmema Sena era : (expired year =A.D. year minus 1108, according 
to present day almanacs). Now in use in Tirhut and Mithila, but along with the 
iaka or Yikrama era. 

Dr. Kiel horn concludes that the formula for this era was (from A.D. 1194 to 
A.D. 1551). “Expired Lakshmana Sena year = A.D. year, minus lllu.” 
According cothis formula A.D. 1200 would be equivalent to Lak. Sena 81, expired. 
The years of this era were expired, Karttikadi , amanta . 

(20) Mahratta Raja Saha era (current year — A.D. year minus 1673) was 
established on the accession of Sivaji: the number of the year used to change 
every Jyeshtha iukla trayodast, which was the tithi or date of Sivaji’s accession. 
Otherwise same as southern luni«solar amanta saka years. 

(21) Tdrikhi-i-lldhi (— mighty or divine era), dating from the accession of 
Akbar (14th February 1556), fell into disuse temp. Shah Jehan. Days and months 
were solar, without intercalations. 

Section xix. — Tithis in relation to festivals and vice versa. 

154. Day on which a festival is celebrated. —Aa a tithi generally covers a por¬ 
tion of two days, it sometimes happens that though for civil purposes the tithi of 
a day is that which iB current at sunrise, yet, for religious purposes, the tithi 
may have to be celebrated on the previous day when it begins. When a tithi is 
appointed for the celebration of a feast or fast, to be kept at forenoon, midday, 
late afternoon, midnight, etc,, it is obvious that the feast or fast must be observed 
on .the day when the tithi covers the prescribed part of the day. The day for 
such purposes is divided, first of all, into five portions between sunrise and sunset. 

(1) PrdtahJcdla, or early forenoon, 6 ghatikas from sunrise. 

(2) Sangava , or forenoon, 6 to 12 ghatikas from sunrise. 

(e) Madhydhna, or midday, 12 to 18 ghatikas from sunrise. 

(4) Apardhna, or afternoon, 18 to 24 ghatikas from sunrise. 

(5) Saydhna, or late afternoon, 24 to 30 ghatikas from sunrise. 

(a) The 4 ghatikas before sunrise are called arunodaya or rise of dawn. 

(5) The 6 ghatikas after sunset are called pradosha or evening. 

(c) The 2 ghatikas in the middle of the night are called niftiha, 

midnight. 

(d) A festival marked as puruaviddha is celebrated on the first day of the 

tithi, not on the second. A festival celebrated on the second day 
* on which a tithi is current is said to be paraviddha. 

N.B.—Tithi dvayam .—Two titlris meeting, i.e., one commencing and tbe otber ending, between 
18 and 24 ghatikas after sunrise, when a similar meeting does not take place next day. 

# By Eye-table s the sun enters iiakehat-ra Mfigallraa when hiB longitude is 63° 20', The number of days 
corresponding to this (by Table I V-C)= 56, When the solar year commences (as it did in A.D. 1911) on 13th 
April, the sun** entry into Mfigasiras nakshatra would be on 50 *f 13 = 09 days from 1st April, i.e., on 8th June. 
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155. Festivals connected with nahihatras as tv ell as titMs. —Qn^the nakshatra 
^ravishtha (No. 28) in lunar Sravana, the ceremony of Upakarma (Avani Avittam, 
is celebrated. Bye-table, section s shows that this festival would ordi¬ 
narily fall about full moon iu Sravana. In the same manner, all festivals 
associated with particular nakshatra^ may be equally well connected with parti¬ 
cular tithis. In Southern India, however, it is usual to connect nakshatra, festivals 
with certain solar months in which they are celebrated; e.g., Fanguni Uttaram 
(i.e., IJttara Phalguni nakshatra in the solar month called Fanguni >, Chittimi 
Miilam (i.e., Muia nakshatra in the solar month called Chittirni); Avani Avittam, 
(vide su pi ah etc. Tit hi festivals are also often connected in Southern India with 
solar months ; and if a festival falls, for instance, on Sukla pancham! in a parti¬ 
cular solar month, and there are two sukla panchamls in that month, the first is 
called sunya tithi and the second only is celebrated. 

Occasionally something else is required for the celebration of a feast besides 
the concurrence of a tithi and a nakshatra ; and there are also festivals and fasts 
which cannot conveniently be arranged under tithis. Such matters are arranged 
in the following alphabetical notes, which will be of interest to the general reader 
as well as to students of epigraphy. 

156. Amavasya : the Tarpana or minor tfrdddha should be in apardhna. If it 
occurs in apardhna on two days, and is less than 60 ghafcikas in length, it is kept 
on the first day ; otherwise (i.e., if of normal length or longer) on second day. If 
not occurring in apardhna of two days, it should be kept on the first day. The 
same rule is observed for Sraddhas. 

Suklayajurveda. —Amavasya is kept on the third day, before moonris 9 . 

Time for yagas (yajnya kala).—The last fourth part of a pavva (i.e., either 
amavasya or paurnami) and first three parts of pratipad are suitable as ydgakdla . 
If there is yagakaia on two days, then the day on which the khla is current at 
noon is the proper day. 

GhaturdaJl (14th tithi).—Bahula chaturdasi in every month is Sioardtri, but 
Magha ba. 14 is Muhd Sivardtri. 

Chaturmasya dvifit/ds .—Bhadrapada ba. 2 ; Ashadha ba. 2; Phalguna ba. 2 ; 
Karttika ba. 2. 

The bahula dvinyd in Ashadlm, Sravana, Bhadrapada and Alvina is called 
Asunyasayana vrata and the fast is broken at rooonrise. 

JSkadaSi (llth tithi).—-Every ekadasl is sacred, like every amavasya, and 
receives a special name. Jt i3 called Vijayd when joined with the nakshatra 
“ Punarvasu.” The following are the names of the 24 ekadasls : (12 in bright 
halves and 12 in dark halves of the 12 lunar months) :— 


Month. 

i .- 

Sukla paksha. 

Bahnlapaksha. 

Ohait.ra 

Kamada ekadasi ... . 

Varfithinl ekadasi. 

Vai&ikha.. 

Mohini do. . 

A para 

do, j 

jjyeshttafc 

Ashadha .. 

Nirjala do. ... . 

Vishnusayan otsava ; SayanI or Vishnu- 

Yogini 

Kftmada 

do. 

do. 

aayani ekadafcl (i.e., Vishnu going to 

or 



sleep). 

Kanaka 

do. 

Sm?ana' ... ••• ... 

Pufcrada, ekadodl ... 

Aja 

do. j 

Bhadrapada 

Viahnuparivartanotsava, or Parivartini 

Indira 

do. 

eka~&sx (Vishnu turning on his side, 
called Vishnu&rihkhala, when llth 




• 

and 12th tithis meet in nakshatra 
‘Sravana.*) 



Afivina 

Pasanknsa ekadaSl ... . 

Kama 

do. 

( K arttika ... ... ... 

Prabodhinl ekadoM (waking of Vishnu), 

TTtpatti 

do. 

Bhishcna panchakavrata oommenoes. 



1 MargaSIrsha ... »•« 

Mokshada ekadaSl ... 

Baphala 

do. 

!Paaftha . 

Pptiada ekada^l or Mukkotti or 

ShfttWa 

do. 

Vaikuntha ekadaSi. 



Magha 

Jaya ekada^i ... ... . 

Vi jay a 

do. 

Phalguna. 

1 

Amalaki ekadaSl ... ... ... 

Piipainochinl eka- j, 
da$l. 
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(Vaishnavas).—If dakimi ends after 56 ghatikas, the fast is on dvadaM day. 

If on ekadaSi day, there is any part of navami or daSnnu day, then also the 
fast should be kept on dvddaft. 

If dvddaii touches three days, then the fast is on the day which is wholly 
dvadaM and paranarn on the next day when dvadaSi ends. 

In any other case, ekadasi, is the fast day and dvadasl the day of paranarn. 

Sanyasins and widows of all creeds observe this rule for eJcddaSi. 

(Smarthas)—Even if dasamt ends after 56 ghatikas, the fast is kept on 
elcdda&i. 

If dvadasi touches three days, Smarthas observe the first dvadaSi day as 
ekddaki. 

(Kamya ekadasi).—Those who observe ekadasi for kamya purposes (begetting 
children, etc.) observe the Smartha rule : those who observe ekadasi for mdlcsha 
(like Sanyasins) observe the Vaishnava rule. 

If a death occurs on the day of ekadaSi fast, whether it be ekadasi or dvadail 
tithi, then the sraddha is on the next day. Only Madhvas and Tengalai 
Vaishnavas observe this rule: Smarthas and Vadagalai Vaishnavas observe the 
sraddha on ekadasi fast day also. 

Orahana. —For 9 hours before commencement of a lunar eclipse, and for 12 
hours before commencement of a solar eclipse, neither Sraddha nor meals are 
allowed : they are allowed after mdlcsha, i.e., release of the eclipsed body. On the 
occasion of a grasthodaya , eclipse of the moon (when moon rises in an eclipsed 
condition), neither Sraddha nor meals are allowed during day, and after mdlcsha, 
performers of purnima Sraddha must fast and perform sraddha next day, but others 
may have food at night. 

Qrasthdsthamanam (lunar eclipse).—If the moon sets in an eclipsed condition, 
meals are allowed only after next moonrise, except to the performer of Sraddha, 
who must fast in the night and perform sraddha next day. 

According to Manu, no sraddha on account of a tithi can be performed at 
night, but sraddhas on account of eclipse must be performed daring the time of 
eclipse, even if it be at night. 

Jayanti — 

1. Matsya jayanti —Chaitra su. 5 ( aparahna ). 

2. Kurma jayanti —Jyeshtha su. 12 ( pradosha), 

3. Vardha jayanti —Chaitra su. 9 ( aparahna ). 

4. Ndrisimha jayanti —Vai sakha su. 13 {pradosha). 

5. Vdmana jayanti —Bhadrapada su. 12 (modhydhna). 

6. Paras urdma jayanti —Vaisakha su. 3 (between 6 and 9 p.m.). 

7. Sri llama jayanti —Ohaitra su. 9 (madyahna). 

8. Balardma jayanti— Bhadrapada su. 3 (- madyahna ). 

9. Krishna jayanti —Sravana b. 8 (must be current at midnight). 

10. Bauddha jayanti, Kalla jayanti —Jyeshtha su. 3 {pradosha).' 

Kalpadi — 

Kurma kalpadi—Chaitra su. 5 

or Chaitra Amavasya. 

Parthiva kalpadi—Vaisakha ba. 3. 

Savitri kalpadi—Karttika su. 7. 

Pralaya kalpadi—MargaSirsha su. 9. 

Varaha kalpadi—Magha su. 13. 

Brahma kalpadi—Phalguna ba. 3. 

Mddhva tirthams and Punyadinams. —South of Madras, Madhvas observe 
these commemorations as aparahna vydpini and North of Madras, they observe 
them as udaya vydpini, because the days are days, not of birth, but of death. 

These festivals are associated with lunar months and tithis, and are inserted 
in the general list accordingly. 

Manvddi — 

List of Manvadis — 

1. Svarochisha—ASvina su. 9. 

2. Svayambhuva—Karttika su. 12. 
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5. 

6 . 

7. 

8 . 


3. Uttama—Ghaitra su. 3. 

4. Tamasa—Bhadrapada so. 3. 

Agnisavarni—Sravaua Amavasya. 

Raivata—Pushya su. H. 

Chakshusha—Ashadha su. 10.' 

Vaivasvata—Magha su, 7. 

9. Suryas&varai—Bhadrapada su. 7. 

10. Rudrasavarni—Ashadha. ba. 8. 

11. Indrasavarni—Karttika ba, 8. 

12. Brahmasavarni—Phalguna purnima. 

13. Rauchyaka—Chaitra purnima. 

14. Bhauchya—Jyeshtha purnima, 

N.B.—Manoadi and Yagddi, occurring ia fuklapaksha, should be in 'pu.rvahna > i.e., before noon: 
if they occur in krishnapaksha , they should lie within aparahna , i.e., afternoon. 

Mdsa Sivardtri. —Every month, ba. 14 (pradosha, or purvaviddha) is tfivardtri. 
See GhaturdaM.* 

Panchadufi (15th tithi).—A sukla 15 or purnima (full moon) is called 
Somavatl when it falls on Monday and is special for donations. 

It is called ckuddmani when it is f urther joined with an lunar eclipse. 

Most purnimas receive special names, which are given in the general list. 

Paraviddha, a tithi kept on the day on which it ends. 

Pratipad (1st tithi).—The Ghaitra sukla pratipad, i.e., that which precedes 
the Mesha sankranti, is the beginning of the Hindu lunar year, new year’s day 
(lunar) being that on which the pratipad is current at sunrise. (When there is 
an adhika Ghaitra , that begins the year.) The tithi is therefore called Vatsard- 
rambha (commencement of the year). It is also Navardtrdrambha, there being 
another Navardtrdrambha on Alvina Sukla pratipad. 

Purvaviddha. —A tithi kept on the day on which it begins, provided it begins 
more than 4 ghatikas before the sunset of one day and ends before sunset of 
following day. 

Puslikara, or festival of a river, is celebrated when Jupiter enters certain 
signs of the zodiac. The signs for the 12 chief rivers are— 

Jupiter in Mesha—Ganga. Jupiter in Tula—Kaveri. 




Rishabha—Reva. 
Mithuna—Sarasvati. 
Karkataka—J amna. 
Simka—Godavari. 
Kany a—Krish n a. 


Y rise h i k.a—Bh imar athi. 
Dhanus—Pushkaram. 
Makara—Tungabhad ra. 
Kumbha—Indus. 

Mina—Sapranltantasl. 


of 


The moment of Jupiter’s entry into a rasi is the Pushkaram, and the period 
the festiyal is 12 days. 

A rasi into which Jupiter enters twice (i.e., before retrogression and after) 
is counted only at second entry. 

jy _For time of entry of Jupiter into tbe several ra6Is, during the years 1024 B.C. to A.D. 

1999 see Tables V-A and Y-B. 

Sankramana. —When sankranti occurs during daylight, it should be observed 
as closely as possible: if after sunset, it is kept on the first day in the case of 
sankranti occurring before midnight: otherwise, next day. If at midnight, it 
may be kept on either day. Rishabha, Siniha, Vrischika, Kumbha sankrantis 
(sthira rafii sankrantis) are called Vishnupdda. Mithuna, Kanya, Dhanus, Mina 
(dvisvabhava rasxs) are called ShadasUi puni/akdla. 

Mesha and Tula sankrantis are called Vishuvat punyakala. Karkataka and 
Makara sankrantis are called respectively Daksbinayana and Uttar ay an a 
punyakala. 

Sopapadas .—Jyeshtha su. 2, ASvina su. 10, Magha su. 4 and 12 ( purvahna ). 

Pisroshtakas. —7tb, 8th and 9th tithis in bahula paksha of Marga&rsha, Pushya, 
Magha, Phalguna (aparahna). 

Updkarma .—Sravana su. 15 (samgavavydpim 6 ghat, to 12). For Yajurvedls, 
if Sankramana, Mudham, helia-cai setting of Jupiter or Venus or eclipse concur, 
then the upakarma is on Bhadrapada purnima; if that also is objectionable, then 
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the people observe it in Aehadlia; but this is not according to the Sastrafr, which 
require it in this case to be performed in Sravana month. 

“ Sravana ” nakshatra is the date for lligvedls, whether the tithi be su. 14 or 

15 or ba. 1. 

For Vajasanejis, puruima must be madlujahna vydpini. 

In Simha month, “Hasta” day is upakarma for Samavedis south of the 
Narbadba, For those north of the Narbadha, “Hasta” nakshatra in Sravana 
month is the appointed time. * 

Vatsararambha —lit: beginning of the year, is the name given to Cbaitra su. 
], which marks the commencement of the Hindu lunar year, and which is the su. 1 
immediately preceding the Mesha sankranti. When there is an adhika Ohaitra, 
su. 1 of that month begins the year. Pratipadis pdraviddha, i.e., it is kept on the 
day on which it ends. When pratipad. is Icshaya, it is kept on Amavasya day: 
when it touches three days, it is kept on the third day. 

Yogas — 

Budhashtamt.—S u. 8 + Wednesday in any mouth. 

BkddaSi Guruvara vrata. —EkadasT -f Thursday in any month and either 

paksha. . 

Sani traydda.iL —Shashthi -j-trayodasi in any month and either paksha. 

Krishmhgdraka chaturdatt vrata. —Krishna paksha 1 t + Tuesday in any month 
(divavy^pini, i.e., must be between sunrise and sunset). 

’ Strinam chandradarianam .— The whole of the night from sunset to sunrise 
must be purnima without occurrence of chaturdasi. 

Amdvmyd Somavara vrata .—Monday -f AmavaSya. ") 

Bhdnu saptaml —Sunday-j-saptami, any month and | Tithi must be current 
either paksha. )■ at sunrise and noon 

Angdraka Chaturthf. —Tuesday-f-chaturthi. | (divavyapini). 

Ashtami Somavara vrata. —Monday-f-ashtaml. J 

Mahupaurnaml vrata. —Moon and Jupiter should join in the nakshatra whence 
the month takes its name. 

^ Mahdmdgha. — Saturn in Mesha -fraoora in “ Magha ” + Jupiter in Simha-f sun 
in “ Sravana ” nakshatra. 

Mahdvyatipdta.—Jupiter and Mars in Simha-k Venus'in Mesha -f* su. 12 -f- 
Hasta ” nakshatra in any month. 

Govindadvdda§i.—Sun in Kumbha + Jupiter in Dbanus-j-Sukha ('i.e., auspicious) 
tithi, vara, and nakshatra in Phalguna sukla paksha: otherwise sun in Kumbha + 
Saturn in Makara + su. 12 + “ Pushya ” nakshatra. 

Kuhayoga —Tyajya at meeting of Amavasya and pratipad. 

Yugddi — 

Kritayugadi—Karttika su. P. 

Tretayugadi—Vaisakha su. o. 

Dvaparayugadi—Magha Amavasya. 

Kaliyugadi—Bhadrapada ba. 13. 

Manvadi and Yugadi occurring in 6uMa paksha should be in purvdhna, i.e., 
beforenoon : if they occur in krishna paksha , they should be within apardhna, i.e., 
afternoon. 

Yugdnta — 

Kretayuganta—Simha sankranti. 

Tretayaganta—'Yri^chika „ l , Same rule as for sankranti. 

D vaparayuganta—Vrishabha „ f q.v. as regards time of day. 

Kaliyuganta—Kumbha „ J 

157. Table of Hindu fasts, feasts and festivals — 

A 7 ote.—The si^u + means “combined with.** The abbreviation “ when -f* ’’means “ when the tithi in question 
if combined with." Asterisk* refer to the alphabetical list prefixed to this table. 

Ohaitra, 

Su. 1. Chandra Vatsararambha. Navaratrarambha Nirabakusuraa pakshana. 

„ „ Vedavyasa Tirtham (Madhvas). 


• misr/f 
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Su. 3. Andolana-tritiya (paraviddha) . Gauri-tritiya Matsajayanti (afternoon).. 

Manvadi. _ _ 

So. 5. Lakshin! panchaml or Sripauchainl (purvaviddha). Kalpadi (pur- 

vahna). tir ^ ;1 

Su. 8. Bhavani-utpatti (paraviddha) ; bathing special when + Wednesday -f 
Nak. “ Punarvasu.” ASokashtami. 

So. 9. Rama navami or j§rirama jayanti (madhyahno). Varaha jayanti apa- 
i*ahna Kavindira tirtham (Madhvas). 

So. 10. Dliarmaraja dasaml. 

So. 11. Dolotsava. Kamada ekadasi. See Ekadafi. 

So. 12. Vamana dvadaSi. Jaya; when + nakshatra “ Pushya. ” See Dvd- 

dati* 

So. 13. Madana trayodasi (purvaviddha) or Ananga pujana vrata; god of 
love worshipped. Satyavrata tirthanam punyadinam (Madhvas). 

So. 15. Darmmakotsava ( purvaviddha ) ; (special for bathing when -j~ Sunday, 
Thursday or Saturday. Manvadi * (forenoon). Hanumatjay anti. 
Yiraraghava tirthanam punyadinam (Madhvas). 

Ba. 3. Yagisa tirthanam punyadinam (Madhvas). 

Ba. 11. Varuthini ekadasi. Satyavijaya tirthanam punyadinam (Madhavas). 
Ba. 13. Yarunl; when + Nak. “ Satabhishaj.” MahavarunI; when+• Nak. 

“ Satabhishaj ” + Saturday. Mahamahavarunx; when + Nak. 

“ Satabhishaj ” + Saturday + V’oga Subha. Satyapriya tirthanam 
punyadinam (Madhvas). 

Ba. 15. Kalpkdi.* 

VaiSaklia. 

So. 3. Akshayatritiya ( purvaviddha ) ; special when + Wednesday -j- Nak.. 

“ Rohinl.” Tretayugadi. See Yugddi.* Parasurama jayanti. 

4. Vidyadliiraja tirtham (Madhvas). 

5. Sankara’s birthday. 

6. Ramachandra tirtham (Madhvas). 

7. Ganga saptaml or Gangotpatti; birth of Ganga; midday. 

11. ParaSurama ekadasi. Mohini Ekadasi- 

12. Vyatipata (when Nak. “ Hasta ” + Jupiter and Mars in Simha + Sun- 
in Mesha). 

13. Narasimha. jayanti (pradosha). 

14. Narasimha jayanti. 

15. YaiSakhi purnicna. Sampat Gaurl vrata ( paraviddha). Kurma 
jayanti (pradosha). See Jayanti * Maha-VaiSakhi; when purnima 

-f sun in Mesha + Jupiter in Dhanus -j- Mars in Makara -f Saturn 
in Tula -f Nak. “ Visakha” -f Varlya yoga + Sunday. 

Ba. 3. Kalpadi* (purvdhna). 

Ba. 11. Apara ekadaii. 

Jyeshtha. 

Su. 2. Sopapada. Satyasandha tirtham (Madhvas). 

Su. 3. Rambha-tritlya (‘purvaviddha ) ; worship of Bhavani. Buddha 
jayanti. Kalki jayanti (pradosha). 

Su. 6. Aranya Gaurl vratam (par avid dim). 

Su. 10. Da6ahara (expiation of ten sins), or Gangavatara. Jyeshtha Su. 10 -}- 
Wednesday (or Tuesday) -j-Nak. “Hasta’ -j- Yoga “ V yatlpata ” 
is called DaSahabi. 

So. II. Nirjala ekadasi. 

So. 12. Ramalabshraana dvada^i. Kurma jayanti* (pradosha). 

So. 15. Bishabha piija Mahajyeshtha (Jupiter in Aindra, i.e., Male. 

“ Jyeshtha “-j-moon in Aindra or Nak. “ Jyeshtha ” -p sun in 
Nak. “ Rohinl ” + Jyeshtha pilrnima. Manvadi * and Vata Purni¬ 
ma or Yata Savitri (purvaviddha). 

Ba. 2. Satya purna tirtham (Madhvas). 

Ba. 3. Ragbu varlya tirtham (Madhvas). 

Ba. 8. Trilochana puja. 



So. 

So. 

Su. 

So. 

So. 

So. 

So. 

Su. 

Su. 
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Ba. 1J. Yogin! ekadaSi- 

Ba. 14 . Satyabhinava tlrtham (Madhvas). 

B.a. 15. Vata Savitri vratam ( purvaviddha ). 

Asnddha. 

Set. 2. Ratha-yatra dvitiya or Ramarathotsava. 

Su. 3. Satyadhiraja tlrtham (Madhvas). 

Su. 5. Skanda-panchaml (paraviddha). 

Sc. 6. Kumar a shashthi (paraviddha). 

Su. 7. Vivasvat saptaml; (when -f- Nak. “ Purva-PhalgunI ”). 

Sir. 10. Lakshmivratarambha. Saka vratarambha. Manvadi * (forenoon). 
Sc. 11. Dayana ekadaSi (not to be observed in adhika month); or Vishnu- 
iayana ekadaii or VishnuSayanotsava; (i.e., Vishnu going to 
sleep). 

Su. 12. Gopadma vratarambha. Chaturmasya * vrata commences. 

Su. 14. Pavitraropanam (paraviddha). See UpaJcarmn* 

Su. 15. VyasapQrnima (6 to 9 ghat after sunrise). Harisayanam. (Sayah- 
navydpini). Manvadi * Siva6ayanotsava or Kokila vrata or Vya ea- 
puja. 

Ba. 2. Chaturmasya dvitiya.* Asuaya6ayana vrata; fast broken at moon- 
^ rise. 

Ba. ' 3. Srlvijaya tlrtham (Madhvas). 

Ba. 7. Special, when -f- Nak. “ Revatl” + Tuesday. 

Ba. 8. Manvadi.* 

Ba. 11. Kamada or Karnika ekadasi. v. Ehadast* 

Ba. 12. Papanaiini, when -f- Nak “ Rohinl.” See DvddaJu* 

Ba. 15. SatyadiSa tlrtham (Madhvas). 

Srdvana. 

Su. 3. Madhu-Srava (in Guzerat). 

Su. 5. NagapanchamI (paraviddha) ; worship of snakes. 

Su. 6. Suryashashthi ( paraviddha ). Hala-shasthl. 

Su. 7. Satyavara tirthanam punyadinam (Madhvas). 

Su. 10. Dadhivratarambha. 

Su. 11. Putrada ekadaM. 

Su. 12. Damodara dvadaM, Vishnoh-pavitraropanam. 

Su. 14. Varalakshml vrata, on Friday, nearest to purnima in suklapaksha. 
Su. 15. Hayagrivotpatti; Upakarma.* Rig-yajuh-Sravani. Rakshabandhana 
(tying a string round, the arm), or Rakipurnima; or Narali- 
purnima (when coconuts are thrown into the sea). 

Hayagriva jayanti; or Hayagrivotpatti. 

Ba. 2. Asunya^ajana vrata. See “Chaturmasya dvitiya.”* Raghavendra- 
swami punyadinam (Madhvas). 

Ba. 3. Kajjall-triti)a 

Ba. 4. Bahula chaturthi; when cows are worshipped. 

Ba. 7. Sitala saptaml or Sltala-vrata (purvaviddha). 

Ba. 8. Janmashtamx, Krishnashtaml or Krishna-Jayanti. Special when -f- 
Nak. “ RohinI ” ; less so when joined only to Monday or Wednes¬ 
day Manvadi.* Vaishnavas observe this invariably in Siinha 
month. 

Ba. 11. Aja ekadaM. 

Ba. 12. Jayanti; (when -f- Kak. “ Punarvasu”). See Dvadasi.* 

Ba. 13, Satyadharma tirthanam punyadinam (Madhvas). 

Ba. 15. Pithori or Kusotpatinl (end of Sravana). Manvadi.* 

Bhadrapada, 

•Su. 1. Maunavratam (purvaviddha ). 

Su. 3. ShodaSomavratam. Varaha jayanti ,(see Jayanti*). Haritalika; 

worship of Parvatl. Manvadi.* ^iva (a name for this tithi). 
Balarama jayanti ( madhyahna ). 


16 
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Su. 4. Vinayaka chdturtlw (madhyahnavyapini) Spl. when -f- Sunday or -f 
Tuesday. 

Su. 5. Rishipanchami ( aparahnavywpint ). 

Su. 6. Champa shashthl (when + Nak. “ Visakha ” + Yoga Vaidhriti + 
Tuesday). Surya shashthl ( paraviddha ) or Skanda shashthl. 

Su. 7. Amuktabharana saptaml (purvaviddha). JayasaptamI Aparajita. 
Manvadi.* 

Su. 8. DurvashtamI ( purvaviddha ). Jyeshtha puja (when + Nak. " Jyesh- 
tha ”). Jyeshtha-Gaurl-pujna-vrata, when -(- nakshatra “ Jyesh¬ 
tha.” 

Su. 9. Nandanavaml. Adhukha-navaml. 

Su. 10. Ks hiravrataram bha- Satyashthakama tirthanam punyadinam 
(Madhvas). 

Su. 11. Vishnu parivartanotsava or Parivarttana ekadasl. Lakshmlnara- 
yana Yoga. 

Su. 12. Kalki-dvadasi. Sakrottapanam. Vamana-jayanti (madhyahna) (see 
Jayanti*). Sriivana-dvadaSl (when + Nak. Sravana, + Wednes¬ 
day). Vijaya, (when + Nak. “ Sravana ”). See Dvddaki* 

Su. 14. Anantavratam or Anantapadmanabha ChaturdasI ( purvaviddha ); 

must be current for 3 muhurthas, i.e., 6 ghatikas, after sunrise; 
and for those who perform this vrata for the first time, the tithi 
must be current at noon. / 

Su. 15. Praushthapadi purnima or Sraddha. 

Ba. 1. Mahalayapaksharambha. (Mahalaya when + Nak. “ Bliaranl ” in 
aparahna). 

Ba. 2. ASunyaSayana-vrata. “ Chaturmasya dvitlya.” * 

Ba. 3. Brihatyuma vratam (paraviddha). 

Ba. 6. Chandrashasthivratam. Kapila shasthl (when -f Nak. “ Rohinl ” + 
Yoga “ Vyatipata ” + Sun in “ Hasta ” Tuesday. 

Ba. 8. RudrashtamI (praddshakala vydpinj). Madhyashtaml. Mahalakshml 
vrata ( purvaviddha ). Ashtaka Sraddha. 

Ba. 9. Durga navaml (in Maharashtra). Gajagauri vratam (when + Sun 
entering nakshatra “Hasta”). 

Ba. 10. HariSankara Yoga (purvaviddha), when there is a concurrence (1) of 
ba. 9 and ba. 10. (2) of Nak. “ Punarvasu ” and Nak. “ Pushya,” 

(3) of “ Sivayoga ” with “ Siddhayoga,” and (4) of “ Garijakarana ” 
with “ Vani'jakarana”; for 8 ghatikas by day or night ; may be 
kept in adhi/ca months. 

Ba. 11. Indira ekadasi. 

Ba. 12. Yatimahalaya (aparahna vydpint). Jaya (see DvadasI *). 

Ba. 13. Gajachchaya (when + Sun in “ Hasta” + Nak. “ Magha”). Kali- 
yugadi. See Yugadi.* Magha trayodasi (Nak. “ Magha ”). 

Ba. 14. VishaSastrahatanam Mahalaya. 

Ba. 15. Sarvapitri or Mahalaya Amavdsyd. Special, when sun and moon 
are both in Nak. “ Hasta.” Madhava tirthanam punyadinam 
(Madhvas). 

Alvina. 

Su. 1. Chandlpujarambha or commencement of Navardtri ( paraviddha). 
Stanavriddhi Gaurl vratam. 

Su. 5. Upangalalita Gaurl vratam: esp. in Maharashtra ( purvaviddha ). 
Sarasvatlpujarambha (“ Mula ” Nak.). Lalita panchaml. 

Su. 7. About this tithi, when it concurs with Nak. “ Mula,” Sarasvatl is 
worshipped. Satyaprayana tirthanam punyadinam (Madhvas). 

Su. 8. MahashtamI (Spl. when + Tuesday). Satyaparakrama tirthanam 
punyadinam (Madhvas). 

Su. 9. Mahanavaml (purvaviddha) or Durga-navami Manvadi.* Ayuda puja. 

Su. 10. Vijayadasami or Dakira (purvaviddha) ; (Spl. when Nak. “Sra¬ 
vana ”). Rajnya pattabhishekha (paraviddha). 

Sarasvatipuja (ends in “ Sravana ” Nak.) Dvidala vratarambha; 
Buddha-Jayanti. (See Jayanti.*) Sopapada 
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Su. 11. Pa&anku^a ekadasi. 

Su. 12. Padmanabha. dvada§I, GodvadaSi {pradosha vyapini). Yijaya (when 
-j-Nak. “Sravana”). See DvadaHi. * 

So. 15. Dhanaphalavratarambha, when -j- Sunday. Kautnudyutsava^ 
(purvaviddha ). Kojagari purnima or Kojagari vrata; worship of 
Lakshral and Indra. Games of chance. Navanna purnima (when 
new grain is cooked). 

Ba. 2. unyasavana-vrata. See “ Chaturmasya dvitlya.” * 

Ba. 3. Chandrodaya Masa vratam {paraviddha ). 

Ba. 11. Kama ekadasi. 

Ba. 12. Govatsa dvadasi. 

Ba. 13. DhanatrayodaSl; when money lenders worship money. 

Ba. 14. "Narakachaturdasl (purvaviddha ) or Dlpavalipanam, Dipadanam. 

Svatyabliyanga (at moonrise). 

N.B .—DIpavali is special on this tithi if joined to Nak. “ Svati.” 

Ba. 15. Kedara vratam ( paraviddha ). 

Karttika. 

Su. 1. Balipratipad or Balipuja. 

Su. 2. Yamadvitlya ( aparahnavyapirii ) or Bhratridvitiya. 

Su. 3. Alochana Gaurl vratam (paraviddha). 

Su. 4. Naga chaturthl {paraviddha ; madhyahna vyapini). 

Su. 6. MahashasthI; special for feeding of Brahmans when it falls on 
Tuesday. 

Su. 7. Kalpadi * {purvahna). 

Su. 8 Go-ashtami {paraviddha). 

Su. 9. Kretayugadi. See Yugddi. * 

Su. 10. Satyavara tlrthanam punyadinam (Madhvas). 

Su. 11. Bodhana ekadasi or Prabodhini ekadasi. Bhishmapanchaka vrata. 
Yedanidhi tlrthanam punyadinam. (Madhvas.) 

Su. 12. Yoge6varadvada§I. Kshirabdhi mahotsava. Chaturmasya vrata* 
(begins). Prabodhotsava or Utthana dvadasi (preparation for 
waking Vishnu). Tulasi vivaha. Manvadi.* 

Su. 14. Vaikuntha chaturdaSl—midnight (rdtrivyapini). Tulasi vratodhya- 
panam. 

Su. 15. Special (when-fNak. “Krittika”). Jvalatoranam {pradosha vyapini). 

Dhatri yoga (when -j- Nak. “ Krittika ”). Manvadi *Chaturmasya 
vrata (ends). Tripuri purnima or tripurotsava. Mahakarttikl 
(when -f Nak. “KohinI”), or when moon and Jupiter are both 
in Nak. “ Krittika ” on Karttika su. 15. Padmakayoga (when 4- 
Sun in Nak. “Vis&kha” + Moon in Nak. “ Krittika ”). Krittika 
Festival. 

Ba. 2. Karttika “ Chaturmasya dvitlya.”* 

Ba. 3. Vidyanidhi tlrthanam punyadinam (Madhvas). 

Ba. 8. Krishnashtami v. AshtamiJ Kala-Bhairavashtami or Kala-Bhai- 
rava jayanti. Manvadi.* 

Ba. 11. Utpatti ekadasi. 

Ba. 13 Yamadipa {pradosha vyapini). 

Ba. 14. Padmanabha tlrthanam punyadinam (Madhvas . 

Mdrga&rsha. 

Su. 5. Nagapuja or Nagapanchaml. 

Su. 6. Skanda shashthi {purvaviddha), or Maha shashthi. Champa sblash- 
thl ; Siva worshipped as Khandoba. Bpl. when + Sunday or 
Tuesday + Nak. “ Satabhishaj ” or + Yoga “ Yaidhriti.” 

Su. 7. Mitra saptami (purvaviddha). Suryavrata. 

Su. 9. Kalpadi {purvdhna). 

Su. 10. Satyauidhi tlrthanam punyadinam (Madhvas). 

Su. 11. Mokshada ekadasi. Satyanatha tirthanam punyadinam (Madhvas). 

Su. I'l. Matsya-dvada§I, Akanda dvadasi vratam. 


MINfSfy. 
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Su. 13. Hanumad vratam (Abhijitvpdpini ). 

So. 14. Pashanapakshana (praddshavydpim), or Pashana chaturdasx. Datta- 
treya jayanti (in some places ; elsewhere it is su. 15). 

Su. 15. Spl. for donations of salt, when -j- Nak. “ Mrigaslrsha. ” Chandra 
Puja ( praddsha ). Siva Pujd {“Ardra” Nak.). Dattatreya or 

Dattajayanti. Ardra festival.* 

Ba. 1. Raghunatha tirthanam punyadinam (Madhvas). 

Ba. 5. Akshobhya tirthanam punyadinam (Madhvas). 

Ba. 7. Tisroshtaka * ( apardhna ). 

Ba. 8. Kalabhairava Ashtauri ( rdirivyapim ). Ashtaka-Sriiddha. Tisrosh¬ 
taka* (apardhna). 

Ba. 9. Tisroshtaka (apardhna). 

Ba. 11. Saphala ekadasl. 

Pausha. 

Su. 8. Spl. when + Wednesday + Nak. “ BharanI ”; f “ Rohini” or 
“ Ardra,” according to some. 

Su. 11. Putrada ekadasl or Mukkoti Ekadasl or Vailamtha Ekddait. Manvadi.* 
Raghufctama tirthanam punyadinam (Madhvas). 

Su. 12. Kurma dvada&L 

Ba. 6. Satyakama tirthanam punyadinam (Madhvas). 

Ba. 7. Tisroshtaka* (apardhna). Naraharitirthanam punyadinam (Madh- 
vas). ^ 

Ba. 8. Tisroshtaka * (apardhna), Ashtaka Sraddha. 

Ba. 9. Tisroshtaka * (apardhna). 

Ba. 11. Shattila ekadasl. 

Ba. 14. Vidyadl6a tlrtham. 

Ba. 15. Ardhodaya; when-j-Sunday-j-ISTak. “Sravana ”+yoga “ Vyatipata.” 

The tithi is called Mahodapa, when any one of the above special 
features is wanting and the others are present. Purandharadasa 
tlrtham (Madhvas). 

Mag ha. 

Su. 4. Tila chaturthi or Kunda chaturthi ( purvaviddha) Sopapada. 

Su. 5. Madana panchaml (purvaviddha). Vasanta panchaml; worship of 
Rati and Kama in forenoon ; or Sripanchami. 

Su. 7. RathasaptamI (pdraviddha) or Mahasaptami Chandravarkavratam. 
Manvadi.* 

Su. 8. Bhlshmadarpanam (purvaviddha). Bhishmashtaml. 

Su. 9. Madhva navami or Ananta tirthanam punyadinam (Madhvas). 

Su. 11. Bhlshmapanchakam. Jaya Ekadasl. 

Su. 12. BhlshmadvadasI or Varahadvadasi. Sopapada.* 

Su. 13. Kalpadi* ( purvahna ). 

Su. 15. Maha Maghi; when moon and Jupiter are both in Nak. “ Magha.” 

Ba. 7. Tisroshtaka.* 

Ba. 8. Tisroshtaka.* Ashtaka Sraddha. 

Ba. 9. Ramadasa navami. Tisroshtaka.’' 1 
Ba. 11. Vijaya ekadasi. 

Ba. 12. Tila dvada^I or Vijaya when -j- Nak. tl Sravana. 5 ’ 

Ba. 14. Mahaiivaaatri —midnight nearest ba. 14, when Nak. “Sravana” is 
current; spl. when -j- yoga “ Siva ” -f- Sunday or Tuesday. 

If Nak. “ Sravana ” is current at two successive midnights, the second 
is Sivardtri, 

Ba. 15. Dvaparayugadi. See Yugddi* 

Phalguna. 

Su. 3. Vadiraja Svamigal punyadinam (Madhvas). 

Su. 4. Santa chaturthi (pdraviddha). 
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Su. 6. Satyavratatlrthanam punyadinam (Madhvas). 

Su. 11. AmalakI ekadasl. 

Su. 12. NarasimhadvadasT. 

Su. IB. Kamadahanam (puraviddha) at midnight. 

The concurrence of Sunday, Saturday, Tuesday or Friday is an 
objection to the feast: chaturdasi (su. 14) is then the proper day. 
If that also is objectionable then this festival is celebrated at that 
midnight at which Nak. “ Purva Phalguni ” is current. 

Su. 15. Helikotsava ( sdyahana vydpim). Manvadi.* 

Holika or Hutalani pUrnima. In South India, Kaman Pandigai, com¬ 
memorating the destruction of Cupid or Kamadeva by Siva. 

Ba. 1. Vasantotsava. Satyabodka tlrthanam punyadinam (Madhvas). ' 

Ba, 2. Chaturmasya dvitiya.* 

Ba. 3. Kalpadi * (purvdhna). 

Ba. 4. Yyasarayaswamiga.! punyadinam (Madhvas). 

Ba. 5. Rangapanchami; when colours are thrown about. 

Ba. 7. Tisroshtaka.* 

Ba. 8. Tisroshtaka.* Ask takasraddha. 

Ba. 9. Tisroshtaka.* 

Ba. 11. Papamochini ekadasi. 

Ba. 13. Varuni, when -f- Nak. “ Sartabhisbaj.” 

Maha-Yarunl, when + j^ak. “ Satabhishaj ” Saturday. 
Maha-Maha-YarunI, when + Nak. “ Satabhishaj ” + “ Yoga Subha.” 
Ba. 15. Manvadi.* 

158. In the following list tho feasts, fasts and festivals are arranged in order 
of tit,his:— 

Pratipad (Tithi I). 

The Chaitra sukla pratipadj i.e., that which precedes the Mesha Sankranti, is the 
beginning of the Hindu lunar year. New Year’s Day (Lunar) being that on which the 
pratipad is current at sunrise. (When there is an Adhika Chaitra, that begins tbe year.) 
The tithi is therefore called Vatsardrambha (commencement of the year). It is also Nava- 
ratrardmhha, there being another Navardtra rarambhd on Aavina sukla pratipad. 

K&rttika sukla 1 is Balipratipad or Bali p&jd and it is purvaviddha as to time. 

Blindrapada bahula 1 is Mahdlaydrambha . 

PhSlguna bahula .1 is Vasantotsava. 

Dvitiya (Tithi II). 

* Ashada sukla 2 is Ratha-ydtra dvitiya or Rama-rathotsava. 

Karttika sukla 2 is Yama dvitiya, or Bhrdtri-dvitiya (because sisters make presents to 
brothers), and the time is .afternoon. 'V ‘ ; 3 

The bahula dvitlyS in Ash&dha, ravana, Bhadrapada and Asvina is called Asunya&iyana- 
vrata and the fast is broken at moonrise. 

Tritiyd (Tithi 111). 

Chaitra sukla 3 is Q-auri-biittyd ; also Matsa-jaijanti (afternoon); also Manvadi 
(forenoon). 

Vaisakha sukla 3 is Kalpddi (forenoon); Tretdyugddi (forenoon); Akshaya-trithjd 
special, when combined with Wednesday and Nak. Rohini; time (forenoon) ;*aleo Parasu- 
rdma jay anti. 

Tyeshtha sukla 3 is Ramhhd-tritiyd, when Bhavani is worshipped at purvaviddha. 

^ravana sukla 3 is Madhu-sravd in Guzerat. 

• Sravana bahula 3 is Kajjali-tritlyd. 

Bhfi,drapada sukla 3 is Vardha-jayanti (afternoon); Huritalikd, when Parvati is 
worshipped; Manvadi (forenoon). The tithi is by some called Siva. 

Phalguna bahula 3 is Kalpddi (afternoon). 

Chaturthi (:Tithi IV). 

The sukla, Chaturthi in every month is ealled Gan e $a Chaturthi or Vinayaka Chaturthi, 
the chief being Mdgha Chaturthi (Ganesa jayanti). It is celebrated at midday, Til a 

17 
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Chaiurthi is another name for Magha sukla chaturthi . It is performed in the evening and is 
pilrvaviddha . Kunda Chaturthi is another name for the same festival. 

BhSdrapada sukla chaturthi is special when it falls on Sunday or Tuesday. 

Similarly, the bahula chaturthi in every month is SanJcauhtarhaturthl and is a fast day 
for people in difficulties : the fast is broken at moonrise which is the time. This chaturthi is 
oalled Angdraka Chaturthi if it falls on Tuesday and continues till moonrise. 

Sr&vana bahula chaturthi is called, par excellence, Rahula Chaturthi and cows are then 
worshipped. 

Panchami (Tithi V). 

Chaitra sukla 5 is Sri panchami according to some : it is also Kalpddi (forenoon). 

Sravana sukla 5 is Ndga panchami and snakes are then worshipped. If tithi begins 
within ^ ghatikas after sunrise of one day and ends within 6 ghatikas after sunrise on the 
next clay, the tithi is celebrated on the former day and that is Nagk panchami. 

Bhadrapada sukla 5 is Rishi panchami (midday). 

Asvina sukla 5 is Lalitd panchami or Upanga-lalita-vrata , when Burga is worshipped in 
the afternoon. 

Margaslrsha sukla 6 is Ndgapiija or Ndga panchami. 

Magha sukla 5 is Vaaanta panchami , when Rati and Kama are worshipped in forenoon. 
&ri panchami is another name. 

Phalguna bahula 5 is Ranga panchami , when colours are thrown about. 

Shashti {Tithi VI). 

Sravana sukla 6 is j KalJci» Jay anti (stmset), the last ayat&ra of Vishnu. 

Sravana bahula 6 is Rala Shash(hl . 

Bhadrapada Sukla 6 is Siorya-Shashfhi or Skanda-Shashthl. 

Bhadrapada bahula 6 is Chandra Shashthl . It is called Kapila^Shashfhi when it combines 
on Tuesday with Nak. Rohini and Yoga Vyatipata and the sun is in Hasta, 

Karttika sukla 6 is special for feeding of Brahmans when it falls on Tuesday, 

Mfirgaslrsha sukla 6 is SJcanda-Shasthi or Mdha-Shashthl; Champa-Shashthl, when Siva 
is worshipped as Khandoba. This tithi is special when it falls on Sunday or Tuesday and 
combines with Nakshatra Satabhishaj and Yoga Vaidhriti, or either of the two. 

-2V.B.—Eye-table S shows that Nak. Satabishaj (No. 24) may concur with the tithi in a year in which some 
month before Margaslrsha is ‘adhika*; but Yoga Yaidhyiti (No. 27) oan never concur with this tithi Eye-table v. 

8aptaml (Tithi VII). 

A s apt amt on TuesHaj’-, combined with Nak. Revati (that is, by Eye-table, section s 
bahula 7 in AshSdha or Sukla 7 in Pausha or Magha) is very auspicious. A iulcla saptami, 
falling on Sunday, is called Vijaya, and is special for donations. A (ukla saptami, joined 
with the first quarter of Nak. Hasta, is called Bhadrd. A (sukla saptami, coinciding with a 
Sankranti, is called Mahajayd, which, for making donations, is superior even to an Eclipse. 

Vaisakha sukla 7 is Gangd-Saptami or Gangotpalti (birth of Ganga—midday). 

Sravana bahula 7 is Sitald- Saptaml or Sltald- Vrata , time pilrvaviddha. 

Bhadrapada sukla 7 is called by some Apardjitd. 

Asvina sukla 7 : about this tithi Sarasvatl is worshipped under Nakshatra Mula. 

Karttika sukla 7 is Kalpddi (forenoon). 

Margaslrsha sukla 7 is Suryavrata. 

Magha sukla 7 is Ratha-Saptaml or Mahd-Saptami (time, arunodhaya) ; Manvadi 
(forenoon.) 

Ashtami (Tithi VIII). 

An Ashtami, falling on Wednesday, is special and receives the name of Budhds/4ami t 

The Sukla Ashtami in every month is sacred to I)urgS- or 'Annapurana j while the Bahula 
Ashtami in every month, oalled Kaldshtami, celebrated at pilrvaviddha, is sacred to Krishna. 

Chaitra sukla « is Bhavani-utpatti : when joined with Wednesday and Nak. Punarvasu ; 
bathing on this tithi is special. 

SrSvana bahula 8 : Janmdshtami, Krtshridshfami or Krishna Jay anti (midnight); special 
when combined with Nak. Rohini ; less so, when joined only to Monday or Wednesday, Manvadi 
(afternoon). 

Bhadrapada sukla 8 : JyeshthdGduri-pujana'vrota, when moon is in Nak. Jyestha. 
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Bhadrapada bahula 8 : Mahalahahnl vrata (purvaviddha) ; Ashtaka-irdddha. 

Asvina sukla 8 is Mahdshtami and is special when joined to Tuesday. 

Karttika sukla 8 is Gopdshtami, when cows are worshipped. 

K&rttika bahula 8 is Krishndshtami, Kala - Bha [ravish) ami, or Kala-Bhairavajay anti. 
Margaslrsha bahula 8 is AeMaka-irtiddha in the afternoon. The same is the case with 
bahula 8 in Pausha, M&gha and PhSlguna. 

Pausha sukla 8 is special when joined to Wednesday and Nak. Bharani (Echini or 
Ardra, according to some). 

MSgha sukla 8 is Bhiahmdehtami and is celebrated at midday. 

Magha bahula 8 is Birth of Slta. 

Navami (Tithi IX), 

Chaitra sukla 9 is Rdma-navaml or Rdma-jayanti, at midday. 

Bhadrapada sukla 9 is Aduhkha-navami. 

Asvina sukla 9 is Maha-navami or JJurgd-navami : Manvcidi (forenoon). 

Karttika sukla 9 is Eriidyugddi (forenoon), 

MaxgasTrsha sukla 9 is Ealpddi (forenoon). 

M&gha bahula 9 is RamadaSa navami. 

Dasami (Tithi X). 

Jyeshtha sukla 10 is Ba&a-hard (expiating ten sins) or Gangdvatara. 

Asb&da sukla 10 is Manvddi (forenoon). 

Asvina sukla 10 is Vijayadasami or Da&ara (afternoon); special with Nak. Sravana; 
Buddha-jayanH. 

Bvddaii (Tithi XII). 

The Bvadaii is called Mahd-dvcLda&l in the following circumstances:— 

11th Tithi current at sunrise on two successive days : the next Dvadasi is called 

Unmllani. 

12th Do. do. : the Dvadasi is called 

Vanjull. 

12th Tithi, to he followed by a full moon or a new moon tithi, current at two sun¬ 
rises—Pakshavardhinl. 

12th Tithi. joined with Nakshatra Pushya, is Jaya [i.e., by Eye-table s, Bahula 12 

, in Bh&d., or sukla 12 in Phalg. or Chait.] 

Do. Sravana is Vijaya [i.e., by Eye-Table s, sukla 12 

• in Bhad., Asv.,; Bahula 12 in Phalg.]. 

Do. Punarva.sd is Jay anti [i.e., by Eye-table s, sukla 

12 in Phalg.; Bahula 12 in Sr&vana]. 

Do. Rohini is PapanaeinT [i.e., by Eye-table s, sukla 

12 in Pausha, Magha ; Bahula 12 in Ashadha]. 

Vais&kha sukla 12, joined with Nak. Hastd, and Jupiter and Mars in Simha, sun in 
Mesha, is Vyatipata. 

Ashada sukla 12 is the commencement of Chdturmdaya vrata. 

Sravana sukla 12 is Vishnoh-pavitrd-rapanam . 

Bhadrapada sukla 12 is Vamana jayanti (midday); called Sravana Dvadasi, when joined 
with Nak. Sravana, and specially, when further joined with Wednesday. 

Asvina bahula 12 ia Govataa Bvdda&i (evening). 

Karttika sukla 12: (1) end of Chdturmdsya vrata, which began on same tithi in 

Ashadha. 

(2) Prabodhotsava or UWtdna ahadafi (preparation for waking 

Vishnu). 

(3) Tulasi vivaha (marriage of Vishnu with the Tulasi plant). 

(4) Manvddi (forenoon). 

M&gha sukla 12 : Bhishma dvadasi. 

M&gha bahula 12 : Tila dvadasi or Vijaya, when combined with Nak. Sravana. 

[IV.B.- -This can only happen when a month previous to Magha is Adhlka—See Eye-table s.] 

Trayodasi (Tithi XIII). 

Chaitra sukla 13: Madana trayodaSi or Ananga Pujana vrata (purvaviddha) ; God of 
Love worshipped. 
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Bhadrapada bahula 13: (1) Kaliyugadi (afternoon). 

(2) Magha trayodasl, when combined with Nak. Maghd. 

(3) Qajachaya, when joined to Nak. Maghd and sun in jRasta. 

Asvina bahula 13: JDhana trayodasi, when money-lenders worship money. 

Magha sukla 13 : Kalpddi (forenoon). 

PhSlguna bahula 13 : (1) Varuni, when joined with Nak. Satabhishaj. 

(2) Mabavaruni, when joined with Nak. Satabhishaj + Saturday. 

(3) Makd-Mahd-Vdruni when joined with Nak. Satabhishaj + 

Saturday + Yoga Sulha. 

[N.B ,—Combinations (I) to (3) oan happen only when Phalguni or some previous month is Adhika—See Eye- 
table s.j 

ChaturdaH (Tithi XIV). 

Bahula Chaturdasi in every month is Sivaratri. 

VaisSkha sukla 14: Narasimha jayanti (snnset) : special when joined to Nak. Svati f 
Saturday 

Sravana sukla 14 : Varalakshmi vrata. 

Bhadrapada sukla 14: Atlanta chaturdaH. 

Asvina bahula 14: Naraka chaturdasi (moonrise), fasting to avoid naraka or hell. 

Dipavali (see Asvina amdvdsyd below), may fall on this tithi if joined to Nak. Svati. 
K&rttika sukla 14 : Vaihuntha chaturdak (midnight). 

Margaslrsha sukla 14 : Pdshdna chaturdasi 

Magha bahula 14 : Mahd Sivaratri (midnight, when Nak. Sravana is current). 

Special, when combined with Sunday or Tuesday and Yoga Siva. 

[N.B .—Yoga Siva can combine with Sivaratri only when some month previous to Magha is Adhilca. See Eye- 
table s.] 

Sukla Panchadati (Tithi XV) : sukla 15 or Purnimd, full moon. 

A sukla 15 or PQrnimS is called Somavati when it falls on Monday and is special for 

donations. . ...... ,. 

It is called Chudamani when it is further joined with a lunar- eclipse. 

Most purnim&s receive special names, which are given below :— 

Chaitra pttrnimfi(1) Manvddi (forenoon). 

(2) Eanumat-fayanti. 

(8) Special for bathing, when combined with Sunday, Thursday 
or Saturday. 

Tai'akha purnima:— Surma jayanti (late afternoon). 

Jyeshtha purnima:—(1) Manvddi (forenoon). _ 

• (2) Vata purnimd or Vat a Sdvitri (purvaviddha). 

(3) Maha-jyaishthi, when moon and Jupiter are in Nak. Jyeshtha 
and sun in Rohirit. 

Ashada purnima (1) Manvddi (forenoon). 

(2) SivaHayanolsava, or Kokild-vrata or Vydsapujd. , 

Sravana pHrnim&:—(1) Big-yajur-Srdvana (i.e., Sravana for followers of Rig and 

Yajur Yedas). 

(2) Eakshabandhana (tying a string round the arm) or Raki~ 

purnimd or Ndrali purnimd (throwing coconuts into) the 
sea). 

(3) Eayagriva Jayanti. 

Bhadrapada pfirnima:— Praushthapadi purnimd or srdddha. 

* 

Asvina ptirnimfi.(1) Kojagari purnimd or Kojdgara vrata (midnight). Lakshmi and 

Indra worshipped ; games of chance. 

(2) Navanna purnima, when new grain is cooked. 

KSrttika purnima;— (1) Manvddi (forenoon). 

(2) Chaturmdsya vrata ends. 

(3) Tripurl purnimd or tripurotsava . 

(4) Special when joined fco Nak. Krittika. 

(5) Mahd k&rttika , when joined to Nak. Rohini ; or when moon 

and Jupiter are both in Nak. Krittikd. 


CHAP.'-III.—PRIN0IPLB1S ; SEO. XX; MUHAMMADAN TEAK ; PARAS. 159—161 6-9 

(6) Padmakayoga , when moon is in Nak. Krittikd and sun in 
N ak. Vimkha. 

(7) Krittika festival in Southern India. 

Margaslrsha Purnima r—(1) Dattd treya or Datta-jayanti, (evening). 

(2) Special for donations of salt, when joined to Nak. 
Mrigasira. 

— s 

(8) Ardra festival in honour of Siva at Chidambaram and else¬ 
where. Siva, in his incarnation of Natesa, is said to have 
been born on Margaslrsha Purnima under the Nakshatra 
Ardra : the combination could take place only when some 
month previous to Margaslrsha was adhika . (See Eye- 
table s.) 

Magha PurniraS Maha-Maghi, when Moon and Jupiter are both in Nak. Magha. 
PhSlguna purnima : (1) Manvadi (forenoon). 

(2) Holikd or Hutdsani purnima (evening). 

(3) Kdman Pandigai (in ’South India destruction of the Indian. 
Cupid by Siva). 

Bahula Panchadast (Tithi XV); Amdtdsyd—New Moon . 

A solar eclipse on Sunday is Chudamani, and is special for donations. 

Amavasya at the end of Sravana and beginning of Bhadrapada iJPiihori or Kusotpatini . 
Araavasya at the end of Bbadrapada and beginning of Asvina : Sarmpitri or 
Mahdlaya Arndvdsyd : ^special when sun and moon are both in Nak. Easta. 
Amavasya at the end of Arvina and beginning of Karttika is JDlpdvali , with previous 
and following fcithis : that on which Nak. is Svdti being the special day. 

Amavasya, at the end of Pausha and beginning of Magha (1) Ardhodaya, when 
joined with Sunday in daytime + Nak. Srdvana + Yoga Vyatipata. 

[N.J5.—This can only happen when some month previous to Magha is Adhika-] 

Am&vasvS at the end of Pausha and beginning of Magha (2) Mahodaya when any one 
of these special features is wanting. 

Amavasya at the end of M&gha and beginning of Phalgona: (1) Dv&parayugadi. 
(afternoon). 

(2) Special for Sraddhas, when joined with Nak. Satabhishaj or Nak. Dhanishtha. 
Amavasya at the end of Phalguna and beginning of Chaitra : Manvadi (afternoon). 

N.B .—Miss Underhill's Hindu Religious Year (1921 —Religious Life of India Series ) Contains a full popular 
account of Hindu religious fasts, feasts and festivals. 

Section xx.—The Muhammadan year. 

159. The Muhammadan era, commonly called Eejra or Hijra, is dated from 
Friday, 16 July, A.D. 622, the day of the flight of the Prophet. 

The Muhammadan calendar is not luni-solar like the Indian calendar, but 
strictly lunar. The length of the synodical month according to the Muhammadan 
calendar is 29 days 12 hours 44 minutes. The three seconds reckoned in addition 
in the Hindu calendar are neglected in the Muhammadan. The months are alter¬ 
nately 29 and SO days long, which, again, if carried out uniformly, would result in 
an error of 44 minutes per month, which, in 360 months, or 30 lunar years, would 

amount to 11 days. These 1.1 days are accordingly added to the last 

month of the calendar in 11 out of every 30 years, and the year containing an 
extra day is, from analogy, sometimes called a leap year. 

160. Every 30 years form a cycle in the Muhammadan calendar. The years 
which have 355 days, instead, of 354, are in some countries the 2nd, 5th, 7th, 10th, 
18th, 15th, 18th, 21st, 24th, 26th and 29th. Elsewhere, the 2nd, 5th, 8th, 16th, 
13th, 15th, 19th, 21st, 24th, 27th and 29th are kept as leap years. 

It will be noticed that the difference of usage is as regards the 8th, 19th and 
27th years in each cycle. The generality of authorities (including the Encyclo¬ 
paedia Britanniea.) have adopted the 7th, 18th and 28th years of each cycle as leap 
years and the Ephemeris follows this usage. 

161. All the books that deal with the Muhammadan calendar mention the 
above difference of usage, but they do not give the reason of it. The reason is, 
however, not far to seek. 
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If we write down the accumulated error which remains at the end of each year 
by reason of the neglect to take account of 44 minutes and which was adverted to 
in the first section of this chapter, we obtain the following result under the system 
of reckoning the 8th, 19th and 27th as leap years:— 

How error is correoted by leap year. 


Year. Error. How* error is corrected by leap year. 


1st year, 
2nd year, 
3rd year, 
4th year, 
5th year, 
6th year, 
7th year, 
8th year, 
9ch year, 
lOfch year, 
11th year, 
12th year, 
13fch year, 
14th year, 
16th year, 


8 lire. 48' 

17 hrs. 36' 

2 hrs. 24' 

11 hrs. 12' 
20 hrs. O' 

4 hrs. 48' 

15 hrs. 36' 
22 hrs. 24' 

7 hrs. 12' 

16 hrs. O' 
0 hrs. 48' 

9 hrs. 36' 

18 hrB. 24' 

3 hrs. 12' 

12 hrs. O' 


1st day added by leap year. 

2nd day added by leap year. 

3rd day added by leap year. 
4th day added by leap year. 

5th day added by leap year. 


Year. Error 

16th year, 20 hrs. 48' 
I7bh year, 5 hrs. 36' 
18th year, 14 hrs. 24' 
19th year, 23 hrs. 12' 
20th year, 8 hrs. O' 
21st year, 16 hrs. 48' 
22nd year, 1 hr. 36' 
23rd year, 10 hrs. 24' 
24th year, 19 hrs. 12' 
25th year, 4 hrs. 0' 
26th year, 12 hrs. 48' 
27th year, 21 hrs. 36' 
28th year, 6 hrs. 24' 
29fch year, 15 hrs. 12' 
30th year, Nil. 


6th day added by leap year. 

• 7fch day added by leap year. 
8th day added by leap year. 

9th day added by leap year. 

10th day added by leap year. 
11th day added by leap year. 


Those who observe the Bth, 19th and 27th years as leap years add a day by 
means of a leap year in order to avoid the error accumulating to more than 1 day 
at the end of the following year; while those that observe the 7th, I8th and 26th 
as leap years add a day by means of a leap year in order to avoid the 
accumulating to more than half a day at the end of the following year. 

162. The months and the number of days in each are as follows 


error 


Month. 

Number 
of days. 

Day of corn- 
men cement 
reckoning 
from begin¬ 
ning of year. 

Mouth. 

Number 
of days. 

Day of com¬ 
mencement 
reckoning 
from begin¬ 
ning of year. 

1. Muharram 


30 


7. Rajah ... ... 

30 


177 

2. 6afar 

... 

29 

”* 30 

8. Sha'bac 

29 


207 

3. Kabl-ul-awwal ... 


30 

59 

9 Ramazan 

30 


236 

4. Rabi-ul-akhir or Ra-bi- 



10. Shawwal 

29 


266 

us-naai 


29 

89 

11. Zi-l-ka’da . 

30 


295 

6. Jamada’l-awwal 


30 

118 

12. Zi-l-hijja . 

29 



6. Jamada’l-akhir 

or 



Do. (when inter¬ 



325 

* Jumad-us-sani 

... 

29 

148 

calary) 

30 




All readers are familiar with the names of two of the Muhammadan months, 
Muharram and Ramazan, and all are equally familiar with the fact (due to the 
strictly lunar character of the year) that Muharram is liable to occur at any part of 
the solar year. 

163- The Muhammadan day, like the Jewish, is reckoned from sunset to 
sunset, and the first day of Muharram is that on which the moon is for the first 
time visible at sunset after new moon. This is called the heliacal rising of the 
moon. Our readers are familiar with the Muhammadan usage of observing the 
heliacal rising of the moon from eminences of any sort, and passing word as soon 
as she is seen, so as to gi ve notice that Muharram has commenced. 

To the reader who is by this time quite at home among tithis and their 
ending moments, we would quote the following rule from Messrs. Sewell & 
Dikshit’s Indian Calendar :— 

“ It is well to note that where the first tifchi of a month ends not less than 5 ghatikas 
before sunset, the heliacal rising of the moon will probably take place on the same evening ; 
but where the first tithi ends 5 ghatikas or more after sunset, the heliacal rising will 
probably not take place till the following evening. When the first tithi ends within these 
two periods between 5 ghatikas before and 5 ghatikas after sunset, the day of the heliacal 
rising can only be ascertained by elaborate calculations.” 

Where so much depends upon sunset and moonrise, it is obvious that places 
with different longitudes and latitudes will often not agree in regard to the exact 
date of commencement of the Muhammadan year. 
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CHAPTER IY.—CONSTRUCTION OF TABLES. 

Section i. —Theory of anomalies and, equations of the centre. 

164. The uses of the Eye-table, sections e to i, will be sufficiently obvious 
from examples already worked out. We may therefore give in this place in 
popular language a theory of anomalies and their equations. 

165. From the fact that the orbit of the moon as well as that of the earth is 
elliptical, not circular, it follows that the motions of these bodies cannot be 
uniform from day to day or from hour to hour. This irregularity is called the 
eccentricity of the orbit and the correction to be applied-on this account is called 
the equation of the centre. 

166. The following extract from Professor Jacobi’s Table in Vol. I of 
Epigraphia Indica will serve to introduce the reader to the general theory of solar 
and lunar anomalies, and it will also show how the material furnished by the 
siddhantaa has been worked into sections e to i of the Eye-table in the^present 
work. Professor 'Jacobi’s tables are reproduced more fully at pages 79 to 81 
below. See explanation prefixed to these tables on pages 75 to 77 below. 

Sun/a siddhavta — 
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167. Let us try to interpret in detail the meaning of this table. We 
supposed to measure the moon’s rate of progress, beginning from perigee, the 
point when she is nearest the earth, and at every step we must distinguish the 
mpon’s mean position, i.e., the position which she would have attained at a 
uniform rate of motion equal to the mean, and the actual position which she 
attains on account of the eccentricity of her orbit. 

168. The mean and actual positions are the same at 0° or 360°, i.e., at perigee 
and at 180°, i.e., at apogee. 

When the moon’s mean position is 30° from perigee, her actual position has 
advanced by 2 degrees 32 minutes. 

When her mean position ought to be 60°, we find her actually at 64° 22' 30" 
from perigee. 

When her mean position ought to be 90', that is half way between perigee 
and apogee, she is actually 95° 2" 46" from perigee. 

From this point she begins to move more slowly, though her actual position 
is still in advance of the mean. 

At 120° from perigee, she is 4° 22' in advance of the mean position, that is, 
exactly as she was at mean 60°. 

At 150° from perigee she is only 2° 32' in advance of the mean position. 

From 180° onwards she begins to slow down, and when she ought to be 
210° from perigee, or 30° from apogee, we find she has reached only 210° minus 
2° 32' or 207° 28'. When she ought to be 270° from perigee, she is only 270° 
m-irms 5° 2' 46" or 264° 57' 14". 

From 270° onwards she begins to move quicker, though she is still behind 
her mean position. At 300° she is behind by 4° 22' 30' and at 330° she is behind 
her mean position by only 2° 32' and at 360 : ’ or at perigee she is even with her 
mean position. 

169. In like manner we might trace the sun’s mean and actual positions from 
perigee through apogee back to perigee, using the figures in the last column of 
the above table, from which we see that the maximum equation of the centre for 
the sun is 2° 10' 31". 

170. In our tables (except under Planetary Table TV) we do not refer to the 
sun’s or moon’s position by degrees, but by days, which is more readily intelligible 
and handier for purposes of calculation. Our Bye-table, sections e to i, is simply 
the result of a careful expansion of the tables at pages 79 to 81 below from 
which the above figures have been extracted. 
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171. It is now necessary to explain how the anomaly and equation in degrees 
are converted into days and fractions of a day. Let us suppose the suu and the 
moon to move in the same plane and in circular orbits, describing equal spaces in 

equal times. Let AB, BC, CD be the mean spaces described 
by the sun in three successive tithis, and let AM, MN, NP 
be the. corresponding mean spaces described by the moon 
in the same tithis. If there were no irregularity or eccen¬ 
tricity in the sun’s and moon’s motions, the first tithi would 
be the time taken by the moon to gain 12°, that is, the 
arc BM over the sun; similarly the second and third 
tithis would he the periods in which the moon gains (MN 
minus BC) and (N1 J minus CD) over the sun. But owing 
to the eccentricity of their orbits we will suppose the sun to be at B' (actual 
position) when lie ought to be at B (mean position) and the moon to be at M' 
(actual position) when she ought to be at M (mean position). Then in the period 
of a mean tithi (*9843 day) the moon gains over the sun the arc B'M' but our 
tithi is the period during which the moon actually gains over the sun 12°, i.e. we 
must cut off from B'M' an arc equal to BM and determine the time during which 
that length is gained by the moon. Our problem would be solved if we knew the 
time during which B'M' minus BM was gained by the moon. 

172. Now B'M' minus BM = MM' minus BB'. The time during which 

MM' — BB' is gained, is evidently the time during which MM' is gained minus the 
time daring which BB' is gained. The times during which MM' and BB' are 
respectively gained are obtained by turning MM' and BB' into days at the rate of 
29*53058 days to 360°. For nakshatra and yoga equations other scales, viz.. 
27 32166 days and 25*4202 days respectively to 360° were used for converting 
degrees into days. For the moon’s anomaly, the scale 360° = 27*5546 days was 
used. ‘ 

173. As the equation for the sun as well as the equation for the moon is 
sometimes positive and sometimes negative, and for tithis we have to take the 
difference between the two equations, some confusion would result from our having 
to change signs so often. Therefore the snn’s equations are tabulated, as in the 
extract given above, with the signs reversed . That is why the sun’s eccentricity, 
starting from perigee, is shown in the table extracted above as negative whereas 
it is really positive. 

174. The reader will also observe that the moon’s equation in the above 
table is, as it should be, positive between perigee and apogee, whereas in Eye- 
table e to g it is negative for the same period. The reason is that when the moon 
does in a given time more than the mean space, this is equivalent to a given space 
being done in less than mean time. This is why in the Eye-table, which derives 
equations of time ‘from equations of space, the signs of space-equations are 
reversed. In the case of the sun’s equations, a double reversion of signs takes 
place, first a reversion in order to make the operation of combining the sun’s 
and moon’s equations always an addition, and secondly a reversionm order to 
derive equations of time from equations of space. As a final result, the sun’s 
equation of time is shown in Eye-table h as positive after perigee and negative 
after apogee. A third reversion takes place in calculating sunrise, where we have 
to derive equations of space from equations of time. 

175. In calculating tithis, all we have to do, is to sum up the equations of 
the sun and the moon according to the Eye-table whether they are positive or 
negative. Before taking the moon’s equation, however, we in practice add to or 
deduct from the inoon’s anomaly the sun’s equation and we determine the equations 
for the net moon’s anomaly. The reason is that when the effect of the sun’s 
anomaly is to diminish or increase the mean time that would be necessary for 
a tithi, it is necessary to take the moon’s anomalies for the altered mean time. 

176. Conversely, in calculating yogas, where we have to take the sum of the 
proper anomalistic equations of the sun and the moon, our yoga equations in the 
Eye-table have had to be suitably altered as to their signs. 

177. For nahshatras, we have to convert the moon’s eccentricity, in othef 
words her equation of the centre, into days at the rate of the moon’s sidereal 
motion, i.e., 360° for 27*32166 days. 
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178. The sun’s anomaly in the Eye-tables (sections h and i) is expressed, not 
in days of the anomalistic year, but as days of the solar year, and this is done 
for convenience of use. The length of the modern anomalistic year is 365*2596 
days while that of the Hindu sidereal year is 365*2587 days. There is no practical 
error in adopting, as the Indian siddhantls have done, an identical period for the 
anomalistic and solar sidereal years. The modern anomalistic lunar month 
is, like the Hindu anomalistic month, 27*5546 days. In convening degrees of 
anomaly into days we, therefore, put— 

Suida anomaly : 360° = 365*258756481 days. 

Moon’s anomaly : 360° = 27*45459999 days. 

179. The above theory of anomalies and equations is subject to an important 
variation in practice. Supposing a mean tithi is accomplished ar A days of the 
solar year, when the moon’s anomaly is B days, then, if the ©*s equation for A 
days is— a, this means that the tithi would be accomplished (supposing for the 
moment that the <’s anomaly had no influence) in A -a days of the solar year, at 
a moment when the moon’s anomaly would be B — a. Now we proceed to deter¬ 
mine the influence of this moon’s anomaly B—-a and find the moon’s equation to 
be, let us suppose, — b. We then put down, as the actual ending moment of the 
tithi, A — a—b days of the solar year. 

180. Strictly speaking, we ought to take (1) the sun’s equation for A+ l> + a 
days of the solar year, where b is the equation (positive or negative) of the moon 
for anomaly B, and a is the ®’s equation, positive or negative, for A days of the 
solar year, (2) the moon’s equation for anomaly of B + a days, and then add the 
equation so found. But in practice this refinement is not necessary for the sun’s 
equation, since the maximum value of b + a is (*4138 + *1784 ■•= ) *5922 day, and the 
maximum variation of the sun’s equation for this period is about *0018 day or 6 palas 
only. We may note, however, that in the test example, worked by Prof. Jacobi 
for Ashadha sukla 12, K.Y. 3685, a difference of 4 palas does occur between his 
method and Mr. Dikshit’s, and the learned Professor rightly surmises in a footnote 
(Bp. hid., Yol. I, p. 430) that the difference must be due to an abridgment in the 
Hindu method. We now see what the abridgment consists in. 

Section ii. — Tables for converting space into time. 

181. In the body of the present work as well as in the connected tables 
measures of time alone are used, and measures of space (i.e., degrees of celestial 
longitude, degrees of mean anomaly of the sun and moon, etc.), have been gener¬ 
ally excluded. This is the principle known as Largeteau’s method, which was 
first applied to Indian astronomical computation by Professor Jacobi in 1888. 
Messrs, Sewell and Pikshit have applied the same principle in their “ Indian 
Calendar” (1896). The present method is founded on Largeteau’s principle, but 
differs materially from it as well as all previous applications of it in one important 
respect. Instead of using Largeteau’s method to discover how much space has 
been accomplished at a particular moment of time, the present writer has used an 
adaptation of the method to discover the moment of time at which a particular extent 
of space has been accomplished. Thus, instead of determining the expired portion 
of a tithi, corresponding to a given moment of time (i.e., generally to mean sun¬ 
rise on a particular day), as is done by Messrs. Jacobi and Sewell, and then 
calculating the unexpired portion of the tithi by means of successive approxi¬ 
mations, the present writer investigates, directly and once for all, the ending 
moment of a tithi, the very thing required by Indian usage. Not only does this 
procedure abridge the labour of ascertaining ending moments of titfiis, nakshatras 
and yogas, but it furnishes a very ready criterion for testing whether a month is 
adhika or kshatja, whether two tithis ended on the same day, etc. 

182. The principles upon which space was converted into time for the 
purposes of the present work are set forth in the following paragraphs. 

183. The principal measure of spaoe, the distance of the moon from the sun, 
was converted into days in the ratio of 29*530587946 days to 360°_ in the case of 
the Surya siddhanta, 29*5305925 days to 360° in the case of the Arya siddhanta, 
and 29*530582052 days in the case of the Brahma siddhanta and Siddhanta 
Siromani. 

184. The inorease of the moon’s age, according to the Surya siddhanta, for 
each solar year is according to the above rate of conversion, 10*891701134 days. 

19 
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Instead of reckoning the increase of the moon’s age, however, the present method 
reckons directly the retardation in the date of appearance of the,first new moon 
in each solar year, for which purpose it is, of course, necessary to deduct 
10*891701134 days from 29*530587946 days: result, 18•638886812 days.** This, 
then, is the number of days by which the appearance of the first new moon is 
retarded each year, and the first thing to do every year is to calculate the interval 
of retardation for that year. The interval (if we take the retardation for one year) 
will, ipso facto, be the date of appearance of the first or Yaisakha new moon in 
solar year 1 of Kaliyuga (expired). From this date all other mean new moons for 
that or any subsequent solar year may be found by the successive addition of 
multiples of 29*53059 days; and the mean ending moment of every tithi is given 
by the addition of the tithi equivalent in days (according to the Eye-table section d) 
to the date of mean new moon. Precisely the same method was followed for the 
Arya siddhanta, Lalla’s corrections being ^introduced at the appropriate date, and 
for the Brahma siddhanta and Siddhanta Siromani. 

185. The mean anomaly, in the case of the moon as well as that of the sun, 
was reckoned from perigee, as in Professor Jacobi’s article in the Indian Antiquary 
(1883), and not from apogee, as in his articles in Volumes I and II of Epigraphia 
Indica. For the purpose of the Eye-table, the moon’s mean anomaly was converted 
into days in the ratio of 27*554599899 days to 360° in the cas_e of the Surya 
siddhanta, and of 27*554566936 days to 360° in the case of the Arya siddhanta. 
The increase of the moon’s mean anomaly for a single solar year is thus:— 

Stkrya siddhanta, 7'048957797 days. 

Arya siddhanta, 7*049310381 days. 

The anomaly of the moon at the first moment of Kaliyuga was taken as 90° 
from perigee, that being the figure according to all the authorities. From the 
year AD. 1600, the corrected period of the anomalistic month (27*55459797 days) 
has been adopted for Surya siddhanta calculations. 

186. The moon’s mean anomaly, as entered in the Eye-table, corresponds to 
the tithi or space accomplished, while the equation is the addition to or deduction 
from the tithi, to be made in order to arrive at the time or ending moment of the 
tithi. Consequently, the equation in time was in every case added to or deducted 
from the mean anomaly, after the conversion of the anomaly in degrees into 
anomaly in days. The same procedure was adopted in regard to the sun’s 
equation. This procedure is explained more fully in the next section. 

Section iii.— Construction of sun’s and moons anomaly tables, i.e., of Eye-table, 

sections e to i. 

187. The accompanying three tables show, in detail, the different processes 
employed in the computation of the sun’s and moon’s anomaly and equation 
tables in Eye-table, sections e to i. 

188. Table I shows (1) how the 0 day of the sidereal-anomalistic year was 
arrived at for tbe Eye-table, sections h. and i; (2) corrections^.to be applied at 
different epochs when using Eye-tables, sections h and i; (3) Sodhya in degrees 
and in days at different epochs under Brahma siddhanta, Siddhanta Siromani and 
Surya siddhanta. 

189. Special Table I.—The sun’s anomaly at the moment of commencement of 
the mean solar year (columns 2, 8 and 14) was taken from Professor Jacobi’s tables 
in Ep. Ind., Vol. I, and the sodhya in degrees entered in the columns next to the 
above were obtained by conversion from Dr. Schram’s figures quoted in 
Mr. Sewell’s Indian Chronngraphij. By subtracting the Sodhya from the anomaly at 
0 day, mean solar year, we obtain the sun’s anomaly at the commencement of the 
true solar year, namely, at Mesha sankranti, which is entered in columns 4, 10 
and 16 of Special Table I. The anomaly in degrees being converted into solar days 
at the rate of 1 *0146 days for each degree (this ratio is the same for all siddhantas), 
and the result being subtracted from the total number of days in the year, 365-26 
days (for all siddhantas), we have the 0 day of the sidereal-anomalistic year for 
the purpose of the Eye-table, sections h. and i. In the Arya siddhanta alone the 
sidereal year is absolutely identical with the anomalistic year and the 0 day is 
81*29 days of the solar year always. In the other siddhantas, the anomalistic 
year is slightly different from the sidereal year and this is shown by the variation 
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■of the sodhya from century to century. Nevertheless for the construction of 
anomaly tables the 0 day of a particular epoch has to be selected. It will be seen 
from Table I, columns 7, 13 and 19, that, the 0 day shown in the Eye-table per¬ 
taining to the several siddhantas is correct for the following respective epochs :— 

Brahma siddhanta, K,Y. 3900 to 4000. 

Siddlranfca Siromani, Circa K.Y. 550. 

Surya siddhanta, K.Y. 8600 to 3800. 

190. The Brahma siddhanta could not have been brought into use much 
before the eighth century A.D., and the 0 day of the Eye-tables, sections h. aud i 
is correct for that century. The corrections to be applied for subsequent 
centuries, up to a maximum of—‘04, may be neglected, since the sun’s 
anomalistic equation undergoes hardly any change in the first three decimal places 
for -04 of a day. Similar observations apply to the Surya siddhanta anomaly 
tables which may be used for any epoch in the epigraphical period without 
correction. 

191. It is hardly worth while to construct separate anomaly tables for the 
Siddhanta Siromani which was intended by its author Bhaskaracharya merely as a 
recension of the earlier Brahma siddhanta ; but it will be seen from column 9 of 
Table I that the Sodhya changes rapidly from century to century, and the period for 
whioh the Brahma siddhanta Eye-tables, sections h. and i would be quite correct for 
the Siddhanta Siromani, is somewhere between K.Y. 500 and K.Y. 1000, i.e., Girca 
2600 B.C. y During the epigraphical period in particular, and remembering that the 
Siddhanta Siromani could not have been in use earlier than the twelfth century 
A.D„ when it was composed, a correction from 1 to 1*25 days has to be applied 
when using the Brahma siddhanta, Eye-table li and j, for the Siddhanta Siromani. 
Thus in calculating a tithi or a yoga by the Siddhanta Siromani in, say, the fourteenth 
century A-D. each of the sun’s anomalies in days, entered in the Eye-table h. and 
i should be read as if it/vas 1*18 days less. In other words, supposing the equa¬ 
tion by the Siddhanta Siromani for a sun’s anomaly of 90 days was required, we 
should take from the Brahma siddhanta Eye-table n or i as the case may be, the 
equation corresponding to a sun’s anomaly of 90 minus i 18 days,' or 88:82 days. 
For practical purposes it is enough if one day is deducted from all the sun’s 
anomalies in Brahma siddhanta, Eye-table h. and i when applying the Siddhanta 
Siromani. It will be seen, that in working the illustrative problem append¬ 
ed to the Brahma siddhanta Eye-tabie, we deduct *90 of a day from the sun’s 
anomaly for a/late in A.D. 484 ; the case is purely supposititious, however, since 
the Siddhanta Siromani did not come into use till some eight centuries later. 

192. We may now consider Special Table II which shows the process of con¬ 
verting the sun’s anomalies and equations in degrees into anomalies and equations in 
days of the solar year and fractions of a day. The entries in columns 1 to 4, 9, 19 
and 34 are taken from Professor Jacobi’s table in Vol. I of Ep. Jndica , showing the 
sun’s anomaly and equation in 24 stages by the different siddhantas In the 
transformation of these figures into Eye-table, sections ll and i, the following 
stages may be noted :— 

(1) Before the stages of the anomaly could be converted into days of the 
solar year, the first step, namely the determination of 0 day of the sidereal-ano¬ 
malistic year, 80*23 days for Brahma siddhanta and Siddhanta Siromani, 8055 
days for the Surya siddhanta and 81*29 days for the first Arya siddhanta (columns 
5, 15 and 30 of Table II) was effected in the manner already explained under 
Special Table I. The subsequent stages of anomalies entered in columns 5 to 8, 15 
to 18, and 30 to 33 were arrived at by adding successively the day equivalent 
of 3*75 degrees, the unit stage in Professor Jacobi’s tables. 

(2) The conversion of the equations in columns 9, 19 and 34 of Special 
Table II, which are in degrees, into days was effected- at the rate of 29*53059 
days for 360 degrees for tithi equations and 25*4202 days for 360 degrees for 
yoga equations. 

(3) The sun’s anomaly in days, ah'eady determined, was corrected by 
including or excluding the corresponding equations, as each case might require ; 
this process requires some explanation and somewhat careful reflection on the part 
of the reader who makes acquaintance with it for the first time, borne of the 
observations below can be more easily understood with reference to the moon than 
the sun, but the method of reasoning is the same in both cases. 
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193. To construct an Indian Calendar of tithis and nakshatras, we have to 
pass at every step from the mean phase of a moment to tbe moment of the actual 
phase , and from the anomaly at the mean ending moment of a tithi, nr yoga, 
to the actual ending moment of the tithi or yoga, and we have to accomplish this 
passage, in other words, to bridge the interval, by means of an equation. 
The “ phase of a moment,” say, the phase accomplished by the moon at sunrise 
on a particular day, can be calculated, as is done by Professor Jacobi, by ascer¬ 
taining, first the mean phase accomplished at that moment, and then the 
fraction of the phase resulting from the addition of the acceleration in degrees 
(let us call it A) or retardation in degrees (which we might call R), corresponding 
to the mean anomaly of that moment. For most purposes this is enough, because 
it will enable us to determine approximately the time in which the remainder of 
the phase will be accomplished, and all we want generally is to find out on what 
day between sunrise and sunrise a particular tithi or phase actually ended. 

194. But we may also want to know when the tithi actually ended, which 
knowledge is necessary (1) when a tithi is likely to have ended about the moment 
of sunrise, and we want to know definitely whether it preceded or followed 
sunrise, for in either case the day of the tithi would have a different vara or week 
day, (2) when we want to know-the limits of an adhika month or of a kshaya month,. 
Every Indian panchanga, therefore, always gives the ending moment of a tithi in 
ghatikas and palas ; i.e., in 4 decimal places of a day, and our aim i 3 to devise 
a method which will give us this result. 

195. We know the moment of every mean phase just as we know the mean 
phase of every moment; we know also for any moment, which we may call n the 
mean phase or the mean event of some other kind which must belong to it and 
also the acceleration in time (— a) or retardation in time (-f- r), belonging to the 
mean anomaly of that moment. For instance, we know that, at a moment n the 
moon attains a mean elongation of 96°, in other words that n is the mean ending 
moment of the 8th tithi: we also know what the mean anomaly, which we may 
call M, of that moment is; lastly we know that the acceleration belonging to 
that moment is •-{- A in degrees or that the retardation belonging to that moment 
is — R in degrees, so that the actual place of the moon at that moment n is, 
96° -f- A, or 96° — R. But what we wish to know further for the purposes 
of Indian astronomy is the moment, let us call it X, when the moon’s mean 
elongation plus the acceleration or retardation, belonging to that moment will 
together exactly equal 96°. 

196. The contents of the first ten columns of Special Tables II and III (pages 
79, 81 below) which are all the material we have in Prof. Jacobi’s and other exist¬ 
ing tables will not enable us to solve this problem, and we shall have to attack it in 
a somewhat indirect manner, as shown in the remaining columns of Special Tables 
II and III. In doing so, we lay down, as our fundamental proposition, that the 
mean anomaly in days of the moment of an actual phase (which anomaly we may 
denote by m) + the acceleration in fraction of a day , appropriate to that phase (which 
we may call a) = mean anomaly in days of the moment of the mean phase. A. little 
reflection will convince the reader that the same equation serves as a bridge (1) 
between the mean ending moment and the actual ending moment of a tithi and 
(2) between the mean anomaly at the mean ending moment and the mean 
anomaly at the actual ending moment of a tithi. We shall also use this identity. 
We proceed to arrange according to the above proposition and the above identity 
the mean anomalies noted in columns 5 to 8 of Special Table III and the accelera¬ 
tions noted in column 10 of the same table. The formula for retardations is 
exactly similar, namely, the mean anomaly of the moment of an actual phase minus the 
retardation appropriate to that phase, or m— r = mean anomaly of the moment of 
the mean phase (in days). 

When the mean anomaly of the moon at the moment of an actual phase or 
tithi is *287 day (column 5), this quantity phis the acceleration due to that anomaly, 
•0271 day (column 10), or *3141 day, is the mean anomaly at the moment of the 
corresponding mean phase or tithi. This means that when the mean anomaly at 
the mean ending moment of a tithi is *3141 day, the equation, i.e., the time differ¬ 
ence between the ending moments of the mean and the actual tithi, is "0271 day. 
We proceed to tabulate other results in the same way with pa'irs of figures of 
which one is taken from column 10 and the other from columns 5 to 8. 
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(I) For a mean anomaly, at 

mean 

tithi end, of ‘287 day + 

*0271 day or 

•314 day, the equation is — *0271 

(2) 

») 

3 444 days + 

2932 


3 737 dayB 

„ -*2932 

(3) 

»> 

6'889 + 

•4139 


7303 „ 

„ -4139 

(4) 

tt 

10*633 „ + 

•2932 


10*925 „ 

„ —'2932 

(5) 


13-490 f , + 

0271 


13*617 „ 

„ -*0271 

(6) 

H 

14*064 „ - 

•0271 


14 037 „ 

„ + 0271 

(7) 


17-222 - 

•2932 


16 929 „ 

„ +2932 

(«) 

> * 

24110 „ - 

•2932 


23817 „ 

„ +*2932 


Cases (1) to (4) illustrate acceleration (a), while cases (5) to (8) illustrate 
retardation (r). 

These results are made use of in columns 11 to 14 of Special Table III. 

197. In the same manner columns 5 to 8 of Special Sun-Table 11, page 79 
below, for Brahma siddhanta and Siddhanta Siromani, are corrected in columns 11 
to 14 for tithi equations; columns 15 to 18 (Surya siddhanta) headed m are 
corrected in columns 22 to 25 for tithi equations, and become m + a, m — r and 
are corrected again in columns 26 to 29 for yoga equations and then become m — 
r, HI + a; and lastly columns 30 to 33 (first Arya, siddhanta), headed m are 
corrected in columns 36 to 39 for tithi equation and become m -J- a> m — r. 
That is, the equations in column 10 are added to the uncorrected anomalies in 
columns 5 and 6 in order to form the corrected anomalies in columns 11 and 12; 
and the same equations in column 10 are subtracted from the uucorrected 
anomalies in columns 7 and 8 in order to form the corrected anomalies in columns 
13 and 14 for tithi equations. Exactly the same processes of addition and 
subtraction account for the transformation of columns 15 to 18 into columns 22 
to 25 (Surya siddhanta) and that of columns 39 to 33 into columns 36 to 39 
(First Arya siddhanta). The case for addition becomes one for subtraction, and 
vice versa, in the case of yogas ; as an example of this is shown the transformation 
of the uncorrected anomalies in columns 15 to 18 into corrected anomalies for 
yoga equations by the surya siddhanta in columns 30 to 33. 

The symbols M, m, A, a, R, r, in the senses above explained, are retained 
in the headings of Special Tables II and III on pages 79 to 81 below, in order 
that the reader may be enabled bo follow easily the different steps of the process. 
It will be seen that the equations in degrees in column 9 of both tables and in 
other similar columns are called “ A or R ” and the equations, as decimals of a 
day, are called “ — a or-f- r,” because (1) the same quantities, when positive, 
are called A and r respectively, and when negative, they are called R and a 
respectively, that is, an acceleration in space is a decrease of time: while a 
retardation in space means an increase of time in passing from the mean to the 
actual ending mcmeut of a tithi or phase : and (2) the combination m -f- a means 
that when an anomaly, in days is m + a> the corresponding equation is — a; 
similarly, when the anomaly in days m — r, the corresponding equation is -f- I*. 

From the 24 stages entering into various columns in Special Tables II and 
III and called “ anomalies corrected for equations," are obtained; by interpolation, 
the difierent stages required for Eye-tables, sections 0 to i, pages 171 to 194 below. 
For example, in column 11 of Special Table II (page 79), the equation corre¬ 
sponding to a sun’s anomaly of 123*20 days is—*1177 days and the equation 
corresponding to a sun’s anomaly of 127*02 days is —*1262 day. From these 
anomalies and equations we derive by proportional parts, 

♦ 0*8 anomaly. Equation. 

123*35 day — *118 day (1). 

126 94 day — *126 day (2). 

Between (1) and (2) we proceed to interpolate, again by proportional parts, 
the anomalies corresponding to the following equations : — *119 — ‘120 — *121 
— *122 — *123 — *124, and —*125 as in Brahma siddhanta. Eye-table li for 
tithis, page 193 infra ; the same device is used in regaxd to moon’s anomalies and 
equations—Special Table III, page 81 and Eye-table e to g, pages 171 to 
192 below 

198. The anomalies and equations of the moon for nakshatras, Eye-table, 
section f, are not shown in Special Table III, because they are dealt with in 
exactly the same manner, only with a different scale of conversion, as stated 
elsewhere, paragraph 46, page 14. Equations according to the second Arya 
siddhanta are also shown in Special Table III in order to bring out the fact that 
they differ from equations according to the first Arya siddhanta only in the fourth 
decimal place, and that, therefore, separate anomaly and equation tables for the 
second Arya siddhanta are not necessary. 
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I.—Taim showing (l) how the 0 day of the sidereal-anomalistic y<ar indicated in heavy type in columns 6, 12,18, was arrived at for Eye-table, sections h and i ; 

(2) corrections to be applied at different epochs when vHng Eye-tables Ibt and i;, 

(3) Sodhya in degrees at different epochs under Brahma siddhmta , Biddhdnta Siromani and Surya siddhdnta. 


Brahma siddb asta. 

SlDDHANTA &IROMANI. 

Sueyabiddhakta. 

Year 

Kali- 

vuga. 

✓ 

Sun’s, 
anomaly at 
moment of 
commence. 

menfc of 
mean solar 
year. * 

Sodhya 

in 

degrees. 

M 

! 

Sun's anomaly at 
commencement of 
true solar year. 

Day of 
Indian 
solar 
year 
corre¬ 
sponding 
to 

0 day of 
anoma¬ 
listic 
year. 

Correc¬ 
tion to 
be 

applied 
when 
using 
the 
Eye- 
table, 
sections 
h and i. 

Sun’s 

anomaly at 
moment of 
commence¬ 
ment of 
mean solar 
year. 

gg 

Sodhya 

in 

degrees. 

Sun’s anomaly at 
commencement of 
trne solar year. 

Day of 

1 Indian 
solar 
year 
corre¬ 
sponding 
to 

0 day of 
anoma¬ 
listic 
year. 

Correc¬ 
tion to 
be 

applied 
when 
using 
the 
Eye- 
table, 
sections 
h and i. 

Sun’s 

anomaly 

at 

moment 

of 

commence¬ 
ment of 
mean solar 
year. 

Sodhya 

iV 

degrees. 

Sun’s anomaly at 
commencement of 
true solar year. 

Day of 
Indian 
solar 
year 
corre¬ 
sponding 
tc 

0 dav 
of ‘ 

anoma¬ 

listic 

year. 

Correc¬ 
tion to 
be 

applied 
when 
using 
t lie 
Fye- 
table, 
sections 
h and i. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

! n 

18 

19 

i 

! 

1 

DEGREES. 

DEGREE-!. 

DEGBEES. 

DAYS. 

DAYS, i 

DAY. 

DEGREES. 

DEGREES. 

DEGREES* 

l)AYr. 

DAYS. 

DAT. 

DEGBEES. 

DEGREES. 

i 

BEGBEES. 1 

BAYS. 

DA VS. 

DAY. 

' 0 1 

282*2400 

2*14069 

280-09931 

28 *1888 

8L-07 

4-16 

282*2400 

2-14069 

280 0993 

284-1888 

81*07 

+ 16 

282-8704 

-2*1377 

280-7317 ! 

284-8364 

80*43 

+ 10 

500 







282 0959 

2*14082 

279 9542 

284-0408 

8122 

+‘01 

282-8542 

-2*1378 

280 7184 : 

2848149 

80-45 

+*10 

1000 I 

282*2000 

214095 

280-0591 

284*1480 

81*11 

4-12 

281*9500 

2 1425 

279-8075 

283-8927 

81 36 

— *13 

282 8381 

-2*1379 

280-7002 < 

284-7984 

80-46 

+*09 

2000 ! 

282*1600 

214120 

2800188 

2841071 

81*14 

4“ *09 

281*6600 

2 1443 

279-5157 

288 5967 

81*66 

-*43 

282-8058 

-2-1381 

280-6677 ; 

2847664 

80*50 

+*05 

3000 j 

282*1200 

214145 

279-9786 : 

284*0663 

8119 

+‘05 

f81-8700 

2 1462 

279-2238 

2833000 

81*96 

-•73 

282-7734 

-2*1383 

280 6351 ! 

284-7324 

80*53 

+■02 

3100 j 

2821160 

2*14148 

279-9745 j 

2840621 

81*19 

4-04 

231*3410 

2* 1463 

279-1947 

283-2704 

81*99 

- 76 

282-7702 

- 2*1383 

280-6319 ! 

284-7291 

8053 

+*02 

3200 

2821120 

214150. 

279-9705 ! 

284 05S1 

8119 

4* 04 

281*3120 

2 1465 

2791655 

283 2408 

8202 

-*79 

282-7670 

— 2‘1383 

280-6287 i 

2847259 

80*53 

+*02 

3300 I 

282*1030 

214152 

279-9005 ! 

284*0540 

81*20 

4-03 

231*2830 

2*1467 

279-1363 

283-2102 

82*05 

-82 

282-7637 

-2*1383 

280-6254 ! 

284-7225 

80 54 

+*01 

3400 j 

2821040 

2*14155 

279-9625 

284*0500 

81*21 

4-02 

231*2540 

2 1469* 

279 1071 

2831806 

82 08 

-•85 

282-7605 

-21383 

280 6322 

284 7193 

80*64 

+*01 

3500 

282*1000 

214157 

279-9584 1 

284*0458 

81*21 

4**02 

281*2250 

2*1471 

279-0779 

2831510 

82 11 

-*88 

282-7573 

-2-1384 

*280-6189 

284-7159 

80*64 

+*01 

3600 1 

282*0960 

2*14160 

279 9544 ! 

284*0417 

81*22 

+•01 

281*1960 

2*1472 

279 048S 

283-1214 

82*14 

-*91 

282-7540 

-2*1384 

280-6150 

2847126 

80*55 

+*00 

3700 

2820920 

214162 

279 9504 

284*0377 

81*22 

+ 01 

281*1670 

2*1474 

27i»-0196 

283-0918 

82*37 

— *94 

282-7408 

-2-1384 

! 280-6124 

284 7002 

80*55 

*co 

3800 

2820880 

2*14165 

i 79-9464 ! 

284*0336 

81*22 

+*01 

2U1380 

2*1476 

278-9904 

283 0612 

82-20 

- 97 

2827476 

-2*1384 

280-6092 

234-7060 

80*55 

+‘00 

3900 [ 

282*0840 

2*14167 

27 9 9423 j 

284*0295 

8123 

+•00 

281*1090 

2*1478 

278-9612 

2*8-0310 

82 23 

-1*00 

282-7443 

-2*1384 

280 6059 

284 7037 

80*56 

-*01 

4000 

282*0800 

2*14170 

279-9833 

284*0254 

81*23 

+*00 

281-0300 

21480 

278-9320 

2830020 

82*26 

-103 

282-7411 

—2*1385 

280-6026 

284-7303 

80*56 

-*01 

4100 

282 0760 

2*1417- 

279 9343 

284*0213 

81*24 

— 'Cl 

2S1-0510 

2*1482 

278-9328 

282-9724 

82*29 

-1*06 

282-7379 

-2*1385 : 

280-6994 

281-6971 

80*56 

- 01 

4200 

282*0720 

214175 

279-9303 i 

284*0173 

81 24 

-•01 

281*0220 

2*1483 

278 8737 

282-9452 

82*32 

—1*09 

232-7846 

-2*1385 

2805961 

281-6037 

80*57 

-•02 

4300 i 

282*0680 

2*14177 

279-9262 

284*0132 

81*24 

-01 

280 9934 

2*1485 

278-8445 

282 9156 

82 35 

-1 12 

282-7314 

-2*1385 

280-5929 

281-6905 

80*57 

-•02 

4400 

282*0640 

2*14180 

279-9222 

! 284*0003 

81*25 

— *0‘2 

280*9640 

21487 

278-8153 

282:8860 

82*38 

-1*15 

282-7282 

-2138? 

280 6897 

284-6872 

80*57 

— *02 

4500 

282*0600 

21418 2 

2799132 

j 284*0051 

81*25 

— *02 

280*9350 

2*1489 

278-7861 

282-8564 

82 41 

-1*18 

282 /249 

— 2‘13S6 

280-5863 

284-6858 

80*58 

- 03 

4600 

282*0560 1 

2-14185 

279-9142 

I 284*0010 

81*25 

-*02 

280-9060 

2*1491 

2787569 

282-8262 

8244 

-1*21 

282-7217 

- 2*1386 

280*5831 

284-6805 

80 58 

—*03 

4700 

282*0520 j 

2*14187 

279-9101 

283-9969 

81*26 

-03 

280 8770 

2*1492 

278-7277 

2827966 

82*47 

-1*24 

282-7185 

-2*1386 

280-5799 

284-6773 

80*58 

—03 

4800 

232*0480 214180 

279-9061 

283*9928 

81*26 

-•03 

280*8480 j 

2-1494 

278-6986 

282-7670 

82*50 

-1*27 

282-7162 

-2*1386 

280-6766 

284-8739 

80*59 

-‘04 

4900 

282-0440 

214193 1 

279-9021 

283*9888 

81*27 

-•04 

280*8190 | 

2-1496 

278-6694 

282-7374 

82*53 

-1*30 

282-7119 

-2*1383 

280-5733 

284-6706 

80-59 

—04 

5000 

282-0400 : 

214195 j 

279 8981 

283*9847 

81*27 

-*04 

280*7900 ! 

2 1498 

2786402 

282-7078 

82*56 

-1 33 

282-7086 

-21387 

280 5699 

284-6671 

80-59 

— *04 











































































II. — Sun-table , showing process of converting anomalies and equations in degrees into anomalies and equations in days of the solar year for the 
purposes of the Eye-table, sections h and i. For explanation a of the symbols m, M, a, A, r, R, see paragraphs 193, 193 of the Text . 








Brahma siddhanta and 

Siddhanta Siromaki. 





SURYA SIDDHANTA. 


Stages of the sun’s anomaly in degrees 
according of Prof. Jacobi, Ep. Ind„ Vol. I. 

1 

Sun’s anomaly ia days of the solar voar 
uncoiTccted for equation. ^(Brahma sid¬ 
dhanta. and Siddhanta SirOmani.) 

Sun’^ 
equation 
in degrees. 

Equation 

in 

decimals 
of a day. 

Son’s anomaly in days of the solar 
year (Brahma siddhanta and 
Siddhanta Sirotnani), corrected for 
tithi equation. 

Sun’s anomaly in days of the solar 
year, uncorrected for equation. 

Sun’s 

equation 

in 

degrees. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 1 

11 ! 

12 

13 

14 

15 

10 

17 

18 

19 

M 

M [ 

M 

M 

m 

m 

m 

m 

+ A or — B 

- a or + r 

m + a 

m + a 

m - r 

m - r 

m 

m 

m 

m 

4 A or - It 

Eqn. + 

DEGREES, 

Eqn. 4* 

DEGREES. 

Eqn.— 

DEGREES. 

Eqn.— 

DEGREES. 

Eqn.— 

DAYS. 

Eqn. — 

DAYS. 

Eqn.-r 

DAYS. 

Eqn. + 

DAYS. 

DEGREES, 

DAY. 

Eqn.— 

D*YS. 

Eqn. - f 

DAYS. 

E {Tl. + 

DAYS. 

Eqn. + 

DAYS. 

Eqn.— 

DAYS. 

Eqn.— 

DAYS. 

Eqn. + 

DAYS. . 

Eqn -f 

T-AYK. 

DEGREES. 

00 

18000 

180 00 

300 00 

81 23 

263*86 

263 86 

81 23 

0000 

0000 

81 23 

263 86 

26386 

81 23 ; 

80-55 

263*18 

263'18 

80-55 

0000 

3*75 

17625 

18375 

356*25 

85 03 

26006 

267-66 

77*43 

*1422 

0117 

85 04 

260*07 

267 65 

77-42 j 

84-34 

259-37 

260 98 

76-74 

1455 

7*50 

172*50 

18750 

352-50 

88’84 

25025 

271 47 

73*62 

2842 

0233 

83 86 

256-27 

27145 

73 60 i 

8816 

255*57 

270 79 

72 94 

•2900 

11*25 

368*75 

19125 

348*75 

92-64 

252 45 

27527 

6982 

*4244 

0348 

9267 

252*48 

27524 


81 96 

251*76 i 

274 59 

69 13 

•4327 

1500 

165 00 

195-00 

34500 

96-45 

248-64 

279-08 

6601 

5630 

0462 

9650 

24S-69 

379 03 

65 96 

95-77 

24796 

278-40 

65-33 ] 

■5733 

18*75 

161-25 

198-75 

341*25 

100 25 

244-84 

232 88 

62*21 

•6992 

•0573 

100 31 

244 90 

282-82 

62*3 5 

98*57 

244-15 

282*20 

61-62 

•7105 

22-50 

157 50 

202-50 

337 50 

104 06 

24103 

286-69 

58*40 

*8319 

■0682 

104*13 

24110 

286 62 

58*33 

10338 

210 35 

28601 

67 72 

•8444 

26‘25 

153*75 

206-25 

333-75 

107*86 

237-23 

290-49 

54*60 

*96J7 

•0789 

107-94 

>37 31 

290-41 

54*52 

107-18 

286 54 

289-81 

5391 

9747 

3000 

15000 

21O-00 

330*00 

111*67 

233-42 

294-30 

50*79 

If 875 

■0892 

111*76 

233*51 

294-21 

50*70 

110-99 

232 74 

293 62 

5011 

1 1008 

2376 

146*25 

233-75 

32625 

115*47 

22962 

298 10 

46*99 

1*2086 

■0991 

115*57 

229*72 

29800 

46-S9 

11479 

228*93 

297 42 

4630 

1-2216 

37*50 

142*50 

217-50 

322*50 

110*28 

225-81 

801-91 

43*18 

1*3242 

1086 

119-39 

225*92 

30180 

43 07 

118 60 

225*13 

301-22 

42-50 

1-3869 

41*25 

138-75 

22125 

318*75 

123*08 

222 01 

3C571 

39*38 

1 4344 

•1177 

123-20 

22213 

305*59 

39-26 

122 10 

22] 32 

305-03 

3869 

1-4464 

45 00 

135 CO 

225 00 

3L500 

126*89 

218 20 

30952 

35*57 

1 5380 

•1262 

127 02 

218*33 

309*49 

35'4 4 

126-21 

217 52 

308-83 

34 89 

1-5192 

43*75 

131*25 ! 

22876 

31125 

13069 

214-40 

313-32 

3177 

1 6358 

•1342 

130-82 

21453 

313*19 

3164 

18001 

213 72 

! 812 64 

3108 

1-6465 

52-50 

127-60 

23250 

307-50 

134 50 

21059 

317-i 3 

27*96 

1 7261 

•1416 

134-64 

210 73 

316 99 

27*82 

13382 

209 91 

i 316 44 

27 28 

1-7347 

5625 

123*75 

236-25 

30375 

13830 

206-79 

320 93 

24 16 

1-8089 

1484 

13845 

20694 

320 78 

2401 

137*62 

206 11 

| 820 26 

! 2347 

1 8164 

60 00 

120.00 

240 00 

300 00 

142*11 

202*98 

324-74 

20 35 

1*8842 

•1546 

1*2*20 

203 13 

324 59 

20 20 

141-43 

202 30 

1 324 05 

i 1967 

1-8905 

63 75 

116*25 

243-75 

296*25 

145*91 

199 18 

328 54 

16*55 

1 9514 

•1601 

146*07 

199 34 

328 38 

1639 

145 28 

198 50 

| 327 66 

15-87 

1-95G1 

67*50 

112*50 

247-50 

292*60 

149*72 

19537 

332-35 

12*74 

1 2 0103 

1649 

149 88 

19553 

332*39 

12 58 

14903 

19469 

i 33160 

1206 

20188 

71*25 

10875 

251-25 

288-75 

153*62 

3 91*57 

336-15 

8*91 

2*0603 

•1690 

153*69 

191*74 

335*98 

8*77 

152 84 

J90-89 

33547 

8 26 

2 0027 

75 00 

105 00 

25500 

285-00 

157-33 

187*76 

339-96 

5*13 

2 1011 

1723 

157 50 

187 93 

339*79 

4 96 

156 64 

187*08 

33927 

4 45 

21030. 

78 75 

101-25 

258-75 

281*25 

161 13 

183*96 

343-76 

1*33 

2*1386 

1750 

161*30 

184*13 

343 69 

1*16 

160*45 

183*28 

343 08 

0*65 

21344 

82*50 

97*50 

262-60 

277*50 

104-94 

18015 

1 347 57 

362*78 

2 1569 

-1-76!) 

165 12 

180*33 

347*39 

| 362 60 

164*25 

179*47 

346-88 

362*10 

21572 

86-25 

93*75 

266-25 

273*75 

16874 

176*35 

1 35137 

358 98 

2-1708 

1781 

168*92 

17653 

351*19 

\ 358 80 

16800 

175 67 

350 68 

358*30 

2’1708 

90*00 

9000 

270-00 

270*00 

172*54 

172-54 

j 355-17 

355*17 

21753 

! '1784 

1 

172*72 

172*72 

354 99 

35499 

17186 

171*86 

354-49 

35449 

21753 




CHAP. IV.—CONSTBUCTION OB' TABLES; S&O. Ill 
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II. Sun-table, showing process of converting anomalies and equations in degrees into anomalies and equations in days of the solar year for the 

•purposes of the Eye-table— contj. * J 


00 

o 


Sun’s equation 
converted into 
decimals of a day. 


SuRYA SIDDHANTA. 


Sun’s anomaly in davs of the 


For tithis. 

For yogas. 

tit hi equation. 

20 

2! | 

22 | 

23 

24 

25 | 

+ r or - a ; + r or -a 1 

m + a : 

m -f a 

m - r 

m - r 


I 

Eqn. — 

Eqn.— | 

Eqn. + 

Eqn. + 

DAT. 

DAY. 

DATS. 

DAYS. ; 

i 

DAYS, 

DAYS. 

*0000 

0000 

80*55 

263 18 

1 

263*18 | 

80*55 

‘0119 

•0103 

84*36 

259*38 

266-97 

7673 

*0238 

*0205 

88 18 

25559 

270*77 

72*92 

*0355 

0306 

92*00 

251*80 

274*55 

69*03 

*0470 

•0405 

95 82 

24801 

27835 

: 65-28 

*0583 

'050-2 

99*63 

244 21 

j 282 14 

01*46 

‘0693 

•0596 

103*45 

24042 

1 285*94 

57*65 

*0799 

*0688 

107*26 

236*62 

! 289*73 

58 83 

‘0903 

*0777 

111*08 

232 83 

29353 

50*02 

*1002 

•€863 

114*89 

229 03 

297*82 

46*20 

*1097 

0944 

118 71 

225*24 

301*11 

42 39 

*1186 

•]021 

122 52 

221*44 

304-91 

i 38*57 

*1271 

*1094 

126 34 

*217 65 

308*70 

34-76 

1350 

1162 

130*14 

213*85 

31251 

30*95 

*1423 

1225 

133*96 

210*05 

316*30 

2714 

*1490 

*1283 

137*77 

206*26 

32010 

23 32 

*1551 

*1335 

141-59 

202*46 

323 89 

19 51 

*1605 

*1381 

145-39 

198-66 

327*70 

15-71 

•1652 

1422 

149 20 

194 86 

331*49 

31-89 

*1692 

*1457 

153 01 

191 06 

335*30 

8*09 

•1725 

•1485 

156 81 

187*25 

339 10 

4-28 

*1751 

*1507 

160 63 

183 46 

342-90 

0-47 

*1769 

*1523 

164 43 

179*65 

346 70 

361 92 

*1781 

*2533 

168 24 

175-85 

! 350 51 

358*12 


*1536 

172*04 

172 04 

! 354 31 

- 

354-31 


Sun’s anomaly in days of the 
solar year, corrected for 
yoga equation. 


26 

m - r 


27 

m — r m + 


Eqn. 4- ! Eqn.+ 


DAYS, 

80-55 
84 34 
8814 
91-93 
95-73 
99-52 
103*32 

107*11 
110*91 
114*70 
11851 
122 30 
126 10 
129*89 
133*70 
137-49 
141-30 
14509 
148*89 
152 69 
156*49 
160*30 
16410 
167*91 
171*71 


DAYS. 

26318 
259 36 
255*55 
251*73 
247 92 
244-10 
240*29 
236-47 
232 66 
228-84 
225 04 
221*22 
217*41 
21360 
209-79 
505-98 
202-17 
198-36 
194*55 
19074 
186*98 
183*13 
179-32 
175*52 
171*71 


Eqn.~ 

DAYS. 

263*18 

266* 9 

270*81 

274*72 

27844 

282*25 

286*07 

289*88 

293-70 

297-51 

301-31 

305*13 

30894 

312*76 

316*56 

320*38 1 

324*18 

328*00 ; 

331*80 

335*62 

33942 

343*23 

317*03 

350*84 

354*64 


29 

m + a 

Eqn. — 

DAYS. 

80*55 
76-75 
72-96 
69-16 
65*37 
71-57 
57*78 
5398 
50*19 
46 39 
42 59 
* 38 79 
35*00 
31 20 
27*40 
23*60 
19-80 
16*01 
12 * 2 » 
8-41 
4-60 
0-80 
36225 
358'45 
354*64 


First arya siddhakta, 


Sun’s anomaly in days of the 
solar year, uncorrected for 
equation. 

Sun’s equation for 
tithis. 

Sun’s anomaly in days of the 
solar year, corrected for 
tifchi equations. 

Tn degrees. 

Tn days. 

30 

31 

; - 

32 

33 

34 

35 

36 j 

37 

38 

39 

m 

m 

i 

xa 

m 

+ A or — R 

— a or + r 

m + a* 

m + a 

m - r 

m - r 

Eqn.— 

Eqn.— 

Eqn.+ 

Eqn. + 



Eqn. — 

Eqn.— 

Eqn. + 

Eqn. + 

DAYS. 

DAYS. 

DAYS. 

DAYS. 

! degrees. 

DAT. 

DAYS 

DATS. 

DATS. 

D.OS, 

81*29 

26392 

263-92 

81*29 

*0000 

•oooo 

81*29 

263 92 

263 92 

81*29 

85-09 

260-12 

267*72 

77-49 

•3405 

•0115 

85*10 

26013 

267-71 

77*48 

88*90 

256-31 

271*53 

73*68 

*2805 

0230 

*892 

25633 

27151 

73-66 

9270 

252 61 

275 33 

69-88 

•4189 

•0344 

9273 

252*54 

275*30 

69*85 

96 51 

248 70 

279-14 

66*07 i 

*5561 

*0456 

98-56 

248*75 

279*09 

60*02 

100 31 

244*90 

282*94 

62*27 

*6905 

*0566 

100-37 

244 96 

! 282*88 

62*21 

104 12 

24109 

286*75 

58*46 

•8219 

•0674 

10419 

24L*16 

286 68 

58-39 

107-92 

237*29 

290 55 

54*66 

*9500 

*0779 

108*00 

237*37 

290*47 

54*58 

111*73 

233 48 

294*36 

5085 

1*0744 

-0881 

111-82 

233*57 

294-27 

60*76 

llo"53 

229*68 

298 10 

47*05 

1 1936 

0979 

115*63 

229*78 

298*06 

46 95 

119*34 

225*37 

801-97 

43*24 

1*3080 

1073 

11945 

225*98 

301*86 

43*13 

123*14 

22207 

305-77 

39*44 

1*4169 

*1162 

123-26 

22219 

30565 

39 32 

. 126 95 

218-26 

309*58 

35*63 

1*5194 

1246 

127 07 

21838 

309-46 

35*51 

13075 

214-46 

313-38 

81-83 

1*6155 

*1325 

130-88 

214*59 

313*25 

3170 

334*56 

210-66 

317*19 

2802 

1*7050 

•1399 

134-70 

210*79 

317*05 

27*88 

138*36 

206-85 

32099 

24*22 

1*7^69 

*1466 

138*51 

207*00 

320*84 

24*07 

14217 

20304 

324*80 

20*41 

1*8611 

*1527 

142 32 

203*19 

32465 

20-26 

145*97 

199*24 

328*60 

16*61 

1*9275 

*1581 

14013 

199*40 

328*44 

16*45 

149-78 

195 43 

332 41 

12-80 

1-9855 

*1629 

349*94 

195*59 

332-25 

12-64 

3 53* 58 

19 L 63 

336*21 

900 

2*0350 

•1669 

153 75 

191*80 

336*04 

8*83 

157*39 

187-82 

34002 

519 

20755 

*1702 

357-50 

187*99 

339*85 

5 02 

16119 

18402 

343-82 

1*39 

2-1075 

•1729 

161*36 

184 19 

343*65 

1*22 

165*00 

18021 

347*63 

362 84 

2-3305 

*1748 

165*17 

180*38 

347*46 

362*67 

168*80 

176*41 

351*43 

359*04 

21444 

•1759 

168*98 

17659 

351*25 

35886 

172*60 

172*60 

355*28 

355 23 

2*1489 

1763 

172*78 

172*78 

365G5 

855 05 
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III. Moon-table showing method.of converting anomalies and equations in degrees into anomalies and equations in days and fractions of a day 
for the- purposes of the Eye-table, sections © to g* For explanation of the symbols m, M. a, A, t, R> s«e paragraphs 193, 196 of the text , 


to 


Stages of the anomaly in 
degrees according to Prof. 
Jacobi, Ep, lad,, Voi. I. 


SURYA 8IDDHANTA TITHIS. 


Moon’s anomaly in days 
n« corrected for equation. 


•S 4) 
£ & 
P 

trn 

W 


3 | t* 

ill 

3 _ t*» 
° 


Moon's anomaly in days 
corrected for fcithi equation. 


SUEYA SlUDHANTA YOGAS. 


Equations accord¬ 
ing to Brahma 
skldlitnta and 
SiddhEnta 
Biromani. 


30 k* 

CS » oQ 

c .5 ^ 

^ * O C 5 
O'* 0 ° 


1 

2 

3 

4 

5 

6 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

i 18 

19 

20 

21 i 

| 22 

23 

24 

25 

it 

M 

M 

M 

m 

m 

m 

m 

A or R 

a or r 

m + a 

m + a 

m-r 

m-r 

— a or 

m+a 

m+ a 

m-r 

m — r 

-f- A or 

— a or 

+ A or 

- a or 

-f- A or 

- a or 









■ . 






+ * 





- R 

+ r 

- R 

+ r 

- li 

+ r 

Eqn.-f" 

Eqn.+ 

Eqn,— 

Eqn.— 

Eqn — 

Eqn.— 

Eqn.-f- 

Eqn.-f- 



Eqn.— 

Eqn.- 

Eqn.+ 

Eqn.-f" 


( 

Eqn.- 

i 

| Eqn.— 

Eqn.+ 

Eqn.+ 


* 





DE¬ 

GREES. 

De¬ 

grees. 

De¬ 

grees. 

De¬ 

grees. 

Days. 

Days. 

Days. 

Days. 

De¬ 

grees. 

Day. 

Days. 

Days. 

Days, 

Days. 

Day. 

Days, 

Days. 

Days. 

Dats. 

De¬ 

grees. 

Day. 

De¬ 

grees. 

Day. 

DE¬ 

GREES. 

Day. 

•00 

180-00 

38000 

360 00 

000 

13-777 

13*777 

27*555 

•('000 

■oooo 

*000 

13 777 

13*777 

27 555 

0000 

*000 

18-778 

13*778 

S7-555 

*00*00 

*00000 

•oooo 

*00000 

■oooo 

•00000 

3-75 

176-25 

183*76 

■35635 

*287 

13*490 

14064 

27 267 

*3305 

•0271 

*314 

13-617 

14*040 

27*240 

•0233 

•310 

18513 

14044 

27-241 

•3292 

02700 

3280 

02691 

•3289 

*02698 

7’50 

172-60 

187-50 

359-50 

•574 

13*203 

14-351 

26-980 

*6644 

•0546 

*628 

13-257 

14-297 

26-926 

0469 

•621 

13250 

14*304 

26933 

'6569 

05388 

6547 

05370 

6564 

*05384 

1125 

168-75 

19125 

348-75 

*861 

12*916 

14-638 

26-693 

*9918 

•0813 

*942 

12-967 

14*557 

20*612 

0700 

•931 

12 986 

14-568 

26 623 

■9814 

08050 

•9786 

08027 

*9805 

08043 

1500 

16500 

195*00 

34500 

1-148 

12*629 

14 925 

26406 

1*3130 

•1077 

1-256 

12-787 

14*817 

26*298 

*0927 

1-241 

12722 

14*832 

26313 

i-3019 

10679 

1-2978 

•10646 

1 3003 

10666 

18-75 

16125 

198-75 

341-25 

1-435 

lr842 

15*212 

26 119 

1*6314 

•1338 

1-569 

12-476 

15079 

26-986 

*1152 

1-550 

12-457 

15 097 

26004 

1-6164 

13259 

1 6114 

13218 

1*6147 

•13245 

22-50 

157-50 

202-50 

337-60 

1*722 

12*055 

15-499 

25*832 

1*9403 

•1592 

1-881 

12*218 

15*840 

25-674 

1370 

1*859 

12192 

15-360 

25 695 

1-9239 

T5782 

1-9175 

■15720 

1-9219 

T5765 

26-25 

153-75 

206-25 

333*75 

2009 

11-708 

15*786 

25*645 

22414 

1839 

2-193 

11-962 

15*602 

25361 

*1583 

2167 

1 L 926 

15-628 

25-387 

22236 

18240 

2 2167 

T8183 

2*2214 

*38222 

30 00 

150-00 

21000 

33000 

2-290 

11*481 

10 073 

25*268 

2 6333 

•2078 

2-504 

11-C89 

15 867 

25*050 

‘1789 

2475 

11-660 

15*894 

25 079 

25147 

20628 

2*5060 

20564 

2 5122 

•20607 

3375 

146-25 

213-75 

326-25 

2*583 

11*194 

16 360 

24-971 

2*8133 

•230S 

2-814 

11-426 

13129 

24740 

•1986 

2*782 

11393 

16 161 

24-772 

2*7942 

22 921 

27855 

•22849 

2 7914 

•22898 

37-50 

142-50 

217*50 

32250 

2*870 

10*907 

16*647 

24*884 

3*0811 

•2527 

3123 

11-160 

16 394 

24-431 

•2176 

3088 

IP 124 

16429 

24-466 

3 0619 

•25117 

3 0522 

25037 

30589 

*25092 

41-26 

138-75 

221-25 

31875 

3*157 

10-620 

10-934 

24-397 

33355 

•2736 

3439 

10-894 

18*660 

24*123 

•2355 

3-392 

10858 

16699 

24-162 

8 3104 

*27204 

3-3061 

•27120 

3-3130 

•27176 

45-00 

135-00 

22500 

315-00 

3*444 

10*333 

17*222 

24110 

35750 

•2932 

3*736 

10-626 

16-928 

23817 

•2524 

3*696 

10-586 

10 970 ! 

| 23-858 

3 5564 

29173 

35453 

•29082 

3 5528 

•29143 

4875 

181-25 

228*75 

311-25 

8 731 

10*048 

17609 

23*823 

8-8003 

•3117 

4044 

10-858 

17196 

23-511 

•2683 

3-999 

10-314 

17240 

1 23*555 

3-7819 

•310*23 

3 7697 

30923 

3-7778 

30989 

52-50 

127-50 

232*50 

307-50 

4*018 

9-769 

17*796 

23*538 

40092 

•3289 

4*347 

10-088 

17-466 

23-207 

•2831 

4*301 

10 042 

17-513 

23 247 

3*9919 

32746 

3 9794 

■32643 

3-9880 

32713 

66*25 

123-75 

236*25 

30375 

4*305 

9472 

18*083 

23’249 

4*2008 

•3446 

4*660 

9 816 

17137 

22*904 

•2966 

4 602 

97'69 

17-785 

22 952 

4* 1844 

34325 

41714 

•34218 

4-1800 

•34288 

60 00 

12000 

240 00 

800-00 

4592 

9185 

18*370 

22962 

4*3750 

3589 

4*950 

9-542 

18 010 

22*603 

3089 

4-901 

9-493 

18060 

22*653 

4*3594 

35760 

4*3458 

35614 

4 3550 

35724 

03-76 

116-26 

243*75 

29625 

4*879 

8898 

18*657 

22*675 

4*5294 

•8715 

5-250 

9 268 

18*285 

22*304 

•3198 

5199 

9-217 

18837 

22355 

4-5150 

*37036 

46019 

■36929 

4-5097 

•36993 

67-50 

112-50 

247*50 

292-50 

5166 

8*611 

18*944 

22 388 

4-0655 

•3827 

5*549 

6-993 

18-560 

22*006 

*3294 

5*495 

8-939 

180W 

22 059 

46517 

•38158 

46369 

38036 

4*6469 

•38118 

71-26 

i 108-75 

251*25 

28S75 

5*453 

8*324 

19*231 

22*101 

4*7805 

•3921 

5*845 

8-716 

18*839 

21 709 

*3376 

5*791 

8-661 

18893 

21 768 

4 7678 

•39110 

47528 

-38987 

47628 

•39069 

75*00 

105 00 

255 00 

285 00 

5-740 

8-037 

19*518 

21814 

4-8755 

•3999 

6’140 

8-436 

19118 

21-414 

*3442 

6 084 

8-381 

19173 

21470 

4 8836 

•39896 

48478 

*39766 

4-8583 

39852 

7875 

• 101-25 

258*75 

2S1 25 

6 027 

7*750 

19-805 

21 527 

4-9497 

•4060 

6*433 

8* 155 

19*399 

2LI21 

•3495 

6*377 

8100 

19455 

21T77 

4 9361 

40491 

4-9228 

•40381 

49358 

■40488 

82-50 

i 97-50 

262*50 

277-50 

0*314 

7*463 

20092 

21-240 

5 0036 

4-104 

6 725 

7-873 

19-682 

20*830 

•3533 

6-668 

7 816 

19 783 

20 887 

4-9928 

40956 

4976.9 

•40825 

49878 

40915 

86-25 

! 93-75 

266*26 

273-76 

6*602 

7176 

20*379 

20-953 

5*0368 

•4131 

7014 

7-589 

19966 

20 539 

3556 

6-957 

7*531 

20-023 

20-507 

50254 

*41220 

50004 

41067 

50169 

•41153 

90-00 

90-00 

• 

270*00 ! 

27000 

8-889 

6-889 

20*660 

20-866 ! 

5*0461 

•4139 

7 303 

7-303 

20-262 

20252 

•3603 

7*245 

7-245 

20 310 

20310 

50853 

•41304 

5 0192 

41172 

50294 

41256 


Moon’s anomaly in days 
correoted for yoga equation. 


Equations 
jccording to 
first Ary a 
Biddhanta. 


Equations 
according to 
second Arya 
siddhanta. 


For Tithis. 


For Tithis. 


For Tithis. 
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82 CflAP. IV.— CONSTRUCTION OP TABLES ; SBC. IV ; PABAS. 199—200 

Section iv —Computation of number of days comprised in each solar month. 

199. The days in each, solar month are obtained from the number of days in 
the solar year up to the moment of each sankranti entered in section a of the Eye- 
table. The manner in which these days are fixed is by no means simple ; but it can 
be understood with some little trouble by reference to special Sun-table I which 
was explained above. It will be seen from that table that the sun’s anomaly at 
the moment of commencement of the mean solar year K.Y. 4200 was by Surya 
siddhanta 282-7314°, and that the sun’s anomaly for the corresponding day in 
K.Y. 4300 was 2S2‘?282°. The difference is -0032° for a hundred years or ’0022 
for two-thirds of a century. Consequently at the commencement of mean solar 
year K.Y. 4267, the sun’s mean anomaly was 2S2-73241 0 . The equation for this 
anomaly, or sodhya in degrees is, according to special Table I and all the authorities, 
2-1385°; but Mr. Dikshit, for some unaccountable reason, as admitted by his joint- 
author, Mr. Sewell, at page 15 of his Indian Chronography, adopted 2-13943644° 
as the Sodhya by Surya siddhanta for K.Y. 4238. The figure adopted by Mr. 
Dikshit will not become true for Surya siddhanta till somewhere about 10,000 
K.Y. or A.D. 7000. Mr Dikshit must have had some reason for this Extraordinary 
assumption, but it may be presumed, in the case of such a well-known system as the 
Surya siddhanta, which had been in use for hundreds of years, that there was a 
general consensus or tradition among Indian astronomers as to the number of 
days comprised in each solar month, and that Mr. Dikshit adjusted his figures in 
some way to suit the general tradition. In any case, it would be very unsafe to 
attempt to recalculate the lengths of the solar months so as to suit the correct 
6odhya for K.Y. 4238, and to run counter to what must be presumed to be the 
traditional lengths of the solar months under the Surya siddhanta; and the 
object of the present work is to expound in plain language results acted on by 
Indian astronomers and calendar-makers during the epigraphical period, not to 
correct those results on account of any error, real or presumed. 

200. It being given, then, that the mean anomaly of the sun at 0 day mean 
solar year in K.Y. 4267 was '/82-73241° and that the equation for this anomaly or 
Sodhya in degrees was 213944°, therefore, the mean anomaly of the sun at 0 day 
true solar year was 282*78241° — 2T 3944°=280-59 297°. From this we have the 
following* successive stages of anomaly and equation, which enable us to calculate 
the moment of entry of the sun into each sankranti by Stirya siddhanta. It will 
be seen that all the stages of the anomaly and all the equations given below are 
extracted from Professor Jacobi’s tables reproduced in columns 1 to 4 and 19 of 
special Sun-table IT, pages 79 and 80 supra. 


Sen’s aiioinnly, 

Mean longitude of 
sun in degrees. 

Equation in degrees. 

True longitude of snn. 

280*59297" 



- 2 13944 

+ 2’18944© 


f SOT 50000* 


... 

4- 2470759 

H- 1*73472) Diff. 

26-50231° 1 Diff. 

1 311*25000 



+ 2851750 

■+ 1 64566 * 08917° 

80-16814°* 3-66083° 

34 J *25000 


... ... ... 

-|- 58-51759 


•71055 

59 22814° 

”34500000 


„ ... 

02-26759 

-f 

•57333 

62-84092 

11 25000 


... 

88-51759 


•43278 

88-08481 

1500000 


... ... ... 

92-26759 

— 

•57333 

91-69420 

4125000 


... ... 

118-51769 

— 

1-44639 

117 07120 

45*00000 

... 

... . 

122-26759 

— 

1-54917 

12C-71842 

71 25000 


.... 

148-51759 

— 

2-06278 

14646481 

75 00000 


... ... ... 

152-26759 

— 

2-1(306 

150-16454 

101*25000 


... ... ... 

178-51759 

— 

2-13444 

176-38315 

10500000 


... 

182-26759 

- 

2-10305 ^ 

180-10454 

13125000 


... 

20'-51769 

- 

1-64566 

206 87204 

13500000 


... 

212-26750 

— 

1-54917 

210-71842 

161- fr 000 

... 

... ... 

238-51769 

— 

•71065 

237 80704 

16500000 


... 

242-20759 

— 

57333 

241-69426 

191-25000 


... 

208-51769 

4* 

-43278 

268-95087 

195*00000 


... ... ... 

272-26759 

-f 

•57333 

272-84092 

221-25*000 


... 

298-51759 

4* 

1'44639 

299-90398 

‘225*00000 


... 

302-26769 

+ 1-54917 

303-81676 

247*5*0000 

... 

... 

32476769 

+ 

201389 

326-78148 

251-26000 


•** **• "• 

328-61759 

4 

2-06278 

380 58037 
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201. Our object being to discover the moment of the Indian solar year when 
the sun enters each sankranti, i.e., when his true longitude is 30°, 60°, '90°, etc., up 
to 360°, we shall first endeavour to find out when exactly he reaches 80 c true 
longitude. "We see from the first two lines of the above table that when the sun 
reaches 26*50231° true longitude his mean longitude is 26*50231°— 1*73472°, 
and when his true longitude is 30 16314°, his mean longitude is 30*16314° less 
1 -64555°. As these figures are taken from two successive stages of the sun’s 
anomaly according to column 4 of Sun-table II (page 79 supra), his equation at 
any point between the two stages is assumed to be in proportion to the difference 
between the equation of the first and the equation of the second stage. In other 
words, when the sun reaches 30° true longitude, his mean longitude will be 

= 30° — (l?64555+*16314Xg|g|) 

= 30° - (I *64555~j-* 16314 X -024358) 

= 30°-(l*64555-f'00397376412) 

= 30°—1-64953° 

= 28-35047° 

This then, viz., 28*35047° is the sun’s mean longitude when his true longitude is 
30 c In order to know the number of days of the solar year that must have 
elapsed when the sun reaches 28*35047° mean longitude we must find his distance 
at this moment from the point when he commences the true I ndiau solar year. 
We know that the distance from the latter point to 0 mean longitude is the 
sodhya in degrees, i.e., 2 13944°. Therefore the sun’s mean longitude reckoned 
from the commencement of the Indian solar year to meaD longitude 28"35047° 
= *28*35047° + 2*13944°= 30-48991 ° 

(1) Now the sun takes or 1-014607 day3 to travel one degree of 

"1 • i *j 

.*. For 30-48991° of mean longitude he takes 30"4899l° X 1-014607 = 
30-93527611537 days. This is the number of days constituting Mesha month 
(Tamil Ghittirai ) according to Surya siddhanta. 

Dikshit’s corresponding figure is 30*93527 days, which is identical with the 
result reached by the present method. 

For the remaining sankrantis we may omit the explanation which is the same 
as the above and simply give the working. . : 

(2) When the sun reaches 60° true longitude, his mean longitude is 

60° —('57333 + 2-84092 X £«») 

= 60°-(-57333 x 2-84092 x *0379868) = 60°—(*57838 + -1079032) 

= 60°— 68124° = 59-31876. 

Now (59-331876°+ 2-13944°) x 1-014607 = 62-35594021954 days 

Dikshit’s result = 62-3555 days 


• Difference -0004 day 

(3) When the sun reaches 90° true longitude, his mean longitude is 

90° + (-57333 -1-69426 x ^1)= 90°—(*57333—1*69426 X -038925) 

= v>0° + (-57333— *06595) = 90° + *50738° = 90*50738°. 

Now (9O°-50738 + 2 13944) x 1-01407 =94-00011209974 days. 

Dikshit’s result = 94*00028 days. 

Difference *00017 day. 

(4) When the sun readies 120° true longitude, his mean longitude is 

120° + (1-54917 —0-71842 X ^|g|) = 120° + (1*54917 — *71842 
X *02819°) 

= 120° + (1*54917 — *02015) = ]?0° + 1-52892° = 121*52892°. 

Now (121*52892 + 2-13944) X 1*01461 = 125*475154 days. 

Dikshit’s result = 125-4755 days. 

Difference ‘0004 day. 

(5) When the sun reaches 150° true longitude, his mean longitude is 

150° + (2* 10305 — -16454 X 1^) = 150° + (2-10305 — *16454 
X *010855) 

= 150° + (2-10305 — -001786)= 150° + 2-10127 *= 152*10127°. 

Now (152*10127 + 2-13944) X 1*01461= 156*494167 days. 

Dikshit’s result = 156*49417 days. 
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( 6 ) When the sun reaches 180° true longitude, his mean longitude is 

180° 4- (2*10305° 4 -16454 x ==180° 4 (2-10305° -f -16454 
X -0083°). 

=180° + (2-10305° + 001366°) =182-10442° 

Now (182*10442 -f 2-18944) X 1*0146 L = 186-935663 days. 

Dikshit’s result = 186-93555 days. 

(7) When the sun’s true longitude is 210°, his mean longitude is 

210 °+ (1-44917 + -71842 x *Sg) = 210 ° + (1°54917° + 71842 
X *09638 x ’26) 

= 210° 4 1-54917° 4 -06924 x *26°= 210° 4 - 1*54917° 4 018024° 

= 211-56719° 

Now (211-56719 4 2-13944) x 1*01461 days = 216-8288838643 days. 

Dikshit’s result = 216*82888 days. 

( 8 ) When the sun’s true longitude is 240°, his mean longitude is 

240° 4 (-57333 4 1*69426 4 13722 x 8 — l m ) 

— -240° 4 *57333 4 1-69426 4 -035295 = 240° 4 *57333° 4 *05980° 
= 240-63313°. T 

Now (240-63313 4 2*13944) x 1*01461 days= 246*319477 days. 

Dikshit’s result = 246-31916 days. ’ 

(9) When the sun’s true longitude is *70°, his mean longitude is 

*70° - (-57833 - 2-84092 x s -2gf) =*70° - (-57333 - 2-84092 
x -03613) 

= 270° - (-57333 - *10263)° =270° - *47070° = 269-5293°. 

Now (269-52930 4 2*13944) X 1-014607 days = 275*637005 days. 

Dikshit’s result = 275*63694 days. 



(10) When the sun’s true longitude is 300° his mean longitude is 
300°— (l*54917°—3-381676 X 

\ 3*852/8 


101881 °) 


= 300° — (1-54917° —3-81676 X -02668) = 300°—(1*64917' 

298-55266°. 

Now (298-55266 4 2*13944) x 1*014607 days = 305-084309 days. 

Dikshit’s result = 305'08499 days. 

(11) When the 3un’s true longitude is 330°, his mean longitude is 

330° —(2-06278° —-58037 X 8 -°gg) 

= 330° — (2*06278 — -58037 X -01287) 

— 330° — (2-06278° — -00747) = 330°— 2-05531 = 327*94469°. 

Now (327*94469 4 2-13944) x 1*014607 days = 334-90566888 days. 

Dikshit’s result = 334*90555 days. 

(12) We know that when the sun’s true longitude is 360°, he has competed 

865-258756 days of the Indian solar year. completed 

202. Duration of solar months by Siddhanta &iromani and Brahma siddhdnta. _ 

The above calculations for Surya siddhanta will have shown that the method 
there followed is correct for the purpose of ascertaining the duration of solar 
months by Surya siddhanta for the epoch K.Y. 4267. So far as the writer is 
aware, there is no recognized list showing the duration of solar months by the 
Siddhanta Siromam either in Mr. Dikshit’s Bistory of Indian Astronomy or any¬ 
where else. The writer, therefore, used for the Siddhanta Siromam the method 
already tried by him successfully for the Surya siddhanta, taking of course the equ¬ 
ations from column 9 of special Sun-table II (page 79 supra) and fixing the dura¬ 
tion of solar months by Siddhanta Siromani for the epoch K.Y. 4280 which was 
selected by the writer : and he arrived at the following results, with which may be 
compared the results recently published by Mr. Sewell in EpigrapUa Ivdica for the 
epoch K.Y. 4500. It will be seen that the results approximate as closely as maybe 
expected with investigations carried on by two different writers working indepen. 
dently on a subject of acknowledged difficulty and not altogether free from doubt. 
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Day of Indian solar year when 
sun enters. 


By the author’s 
method. 

By Mr. R. 
Sewell’s method. 

Mr. Sewell'a 
variations for 
K.Y\ 4200. 

Actual variation 
of column 2 
as compared with 
column 3. 


(i) 



(2) 

(3) 

(*) 

(5) 





days. 

D AYS. 

FRACTION OF DAY* 

FRACTION OF DAY. 

Mdsha Bankranti 




0 000 

0*000 



Eishabha sankranti 




30*9109 

30*9106 

+ *00038 

+ *0003 

Mithuna Bankranti 

... ... 



62*3111 

62 3092 

4- ‘0019 1 

+ *0019 

Karkataka Bankranti 




93*9312 

93*92984 

+ *0017 

+ *0014 

Simha sankranti 

••• ... 



125 4213 

125*42065 

•f *00027 

+ 0006 

Kanya sankranti 

... 



156*4805 

156*48109 

- -00072 

- *0006 

Tula Bankranti 

... ... 



186*9562 

186 95819 

- *0014 

*C020 

Vrisehika sankranti 

... ... 



216*8699 

216*87306 

-* 0034 

- *0032 

Dhanns sankranti 

... >•* 



246*3774 

246*38164 

- *0029 

- *0042 

Makara sankranti 

... ••• 



275*7160 

275*7201 

- *0033 

- *0041 

Kumbha Bankranti 




3051533 

305*15744 

- *00105 

- *0041 

Mina sankranti 

. 



334*9385 

334*9424 

- *00014 

- * 0039 


.The same method was used to determine the lengths of the solar months according to Brahma siddhanta 

which are entered in section a of the Brahma siddhanta Eye-tablo. 

Section v. — Construction of Sunrise table III. 

203. The moment of sunrise for any latitude and longitude in India can be 
ascertained by means of Table HI based on the rules and table of asus given by 
Professor Jacobi in Volume I of the Epigraphia Indica. Professor Jacobi has 
himself given detailed tables for sunrise in Volume II of the same publication, but 
the results achieved by means of those tables can, it is believed, be more easily 
reached by the present Table III. For the purpose of determining the equation of 
time for each day of the solar year, the sun’s equation of the centre, according to 
Eye-table h was used, with the sign changed: likewise the asus given in Profes¬ 
sor Jacobi’s table and reproduced in paragraph 125, page 44 supra, had to be 
suitably modified. 

Thus (according to Professor Jacobi’s table) in the 10th degree of northern 
latitude 30 degrees of sign 1 of the zodiac take 1544 asus or 1544 x 4 seconds 
of time to rise ; or in lunation-longitude, 

X 29*53059, or 2*46088 units of space take 1544 x 4 seconds of 

time to rise; 

.*. 1 unit of space takes 1544 X 1*62 = 2,510 seconds. 

This 2,510 then, is the factor by which each day’s equation of the centre according 
to Eye-table h. should be multiplied (so long as the sun is in the first sign) in 
order to give that day’s equation of time. 

And generally, all the asus in Professor Jacobi’s table were multiplied 

4 

hy g^QQgg — 1‘62, and the factors thus obtained were multiplied again by each 

day’9 equation according to Eye-table h in the present work : the result was 
each day’s equation of time in seconds as entered in Table III of this work. The 
same result could of course have been arrived at directly from Table I VC 
“ Sun’s equation in degrees for each day of solar year. ” 

204. In the present Table III, the moment of sunrise for any day of any 
solar year is obtained by simply adding a figure in the column “ Tropical longi¬ 
tude” to the figure opposite the given day of the solar year in the column 
“ Equation of time” ; and the result is the correction, in seconds of time, to be 
applied to mean sunrise at Lanka (6 a.m.) to determine the local sunrise for the 
■given latitude. 

Section vi.— -Determination of test titki by different suldkdntas. 

Example.—Anliddiia $uk(a 12, Kaliyuga 3585 ( expired ), A.D. 484. 

205. A single test problem, the same as that worked out by Mr. Dikshit in the 
Introduction to Dk. Fleet’s Gupta Inscriptions as well as by Professor Jacobi in- 

22 
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Volume I of Epigraphia Indica, will suffice to demonstrate the absolute reliability 
and extreme simplicity of the above processes as carried out in the present work. 
The problem is to determine the ending moment of Ashadha 6ukla dvddast in 
Kaliyuga 3585 (expired), A.D. 484. The ending moment has to be determined (a) 
fcr Lanka and (6) for the latitude and longitude of Bran (Lat. 24°, Long. 78° 15*). 
Lastly, the problem has to be worked out, first according to the Surya siddhanta, 
and then according to the first Arya siddhanta , and then according to Siddhanta 
Siromani and Brahma siddhanta. 


Siirya siddhanta . 


References to tables. 

i 

Days of solar year. 

| ♦ 

Moon’s mean anomaly 
in days. 

(Table II) s Kaliyuga 3686, A.D. 484, * March 18*2212. 
First new moon in solar year 

Eye-table y : AshajjLha sukja 12 . 

24-8900 

70-8734 

4494 

15764 


95*2634 

20-268 

(©’s Eqn.)—*0464 

Eye-table hi: Q’s Eqn. for 95*26 days of solar year **» 

Eye-table ©; (fa Eqn. for anomaly of 20*212 days ». 

- *0454 
•f *4138 

20*212 


4- *3684 + *3684 


* English month, day, and fraction of day marking 
commencement of solar year 

95-6318 
* March 18 2212 



113*8530 



Our result is : the tithi ended at *8530 of a day, i.e., (by Table VI) at 51 ghati- 
kas 11 palas on the 113th day of the English calendar, counting from 1st M^rch. 

206. The reader will be pleased to note that this absolutely correct result for 
•the ending moment of a tithi is obtained by simply adding up six or seven figures 
from Table II and the Eye-table and that absolutely no other process is required 
for any tithi in any year. 

Now, by Eye-table section q, the 113th day of the English calendar, counting 
from 1st March, is 21st June; 

by Table VI, *8530 of a day = 51 ghatikas 11 palas ; 
by Eye-table j we arrive at the week-day as follows 
co-efficient of A.D. 400 ... ... 2 

co-efficient of odd year 84 ... 0 

co-efficient of June ... ... 3 

day of the month ... ... 21 

26 

Since 26, divided by 7, leaves remainder 5 = Thursday, the final answer is 
Thursday, 21st June, A.D. 484, 51 ghatikas 11 palas after mean sunrise at Lanka. 

Note .—This is the absolutely correot ending moment, according to Mr. Dikshit • bat Professor 
Jacobi arrives at a result whioh is 4> palas short. To arrive at the latter result, i's + G's Eqn. 
must be added to 0’s Anorn. before ascertaining ©’a Eqn., just as 0’s Eqn. is in the actual work¬ 
ing supra, added to Us anom. before ascertaining n’s Eqn. This extra step, however, is a nicety 
seldom required in practice, since the error on this account can never exceed 6 palas. 

207. To determine the ending moment of the above tithi in true local time at 
Evan .—We first of all (v. pp. 40, 41 supra) find the sun’s sidereal longitude for 
$5-85 days, for which purpose we deduct the todhya, 2T7 days. Remainder, 
94 days nearly. 

We turn to Table III and bring down the entry under latitude 24° corre¬ 
sponding to the 94th day of the solar year, for ®’s trop* long, and the entry 
corresponding, to the 95th day for the equation of time. 

* jNfofe,—In the solar y ear, K.Y . 3585 we make no oorreotion for the difference between 0*8 sidereal and tropical 

longitude because in K.Y. 3600, i.e., only 15 years later, the aidera coincided with the tropical longitude. 
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(1) Equation of time (95th day): + 148 seconds of time. 

(2) ®’s tropical longitude (94th day) : + 2,647 seconds of time. 

(3) To these figures from Table III we add the time difference for the 
longitude of Eran (-f-2’53 degrees Ujjain longitude), namely, -f- 2*53 x 240 or 
608 seconds of time. Total: -f- i 4S -f- 2647 -j- 608 = -+• 3,403 seconds of time. 

Now 3,403 seconds of time, divided by 60, are 56 minutes 43 seconds or *0393 
of a day. Adding this to the mean Lanka time already arrived at, viz., ’8529, we 
obtain, as true local time at Eran for Ashadha 6ukla 12, Kaliyuga 3585, *8922 of 
a day or 53 ghatikas 32 palas which is exactly the same as Mr. -Dikshit’s result at 
page 157 of De. J. P. Fleet's Gupta Inscriptions. 

208. According to first Arya siddhanta—same tithi calculated by other sid- 
dhdntas.— Mr. Dikshit (loc. cit.) worked out the ending moment of the same tithi 
by the Brahma siddhanta, the Siddhanta Siromani, and the first Arya siddhanta. 
It will’be shown, in the illustrative examples appended to the Brahma siddhanta 
Eye-table that the results for the above tithi according to the ^present writer's 
method agree identically with Mr. Dikshit’s results for Siddhanta Siromani as well 
as for Brahma siddhanta. It remains to test the accuracy of the present method 
by the first Arya siddhanta. 

Sun’s anomaly, Moon’s anomaly. 


A D. 400 
84 years 


Gotamenoemonfc 
of Ind- Solar Year. 

March 17-49305 
•72917 


23- 82154 
0-55681 

24- 37835 


21’4181 Equation. 
13-4954 

24-3783 


59-2918 

55-1092 (2 anomalistic 
months). 


Eye-table y Ashadha Su. 12 


March 18*2222 

Sun’s Eqn. for 95-62 days . 

Sun's Eqn. for 95-62 days + "41 (i’s Eqn.) .. 
Sum of ®’s + j’s Eqn. ... +-3670 


70-8734 

95-6517 


4-1826 

15-764 

19-946 

—■0429 


... +-3670 

March 18-2222 


19-903 « Eqn. 4- -4111 
... ®’s Eqn. — -0441 

+ -3670 


March 113-8409 


The tithi ended according to the present method at -8409 of the day, i.e., at 
50 ghatikas 27 palas after mean sunrise whereas Mr. Dikshit’s result for the same 
siddhanta is 49 ghatikas 48 palas, a difference of 39 palas. This difference, 
though ordinarily negligible, is somewhat surprising when it is considered that 
by three other siddhantas the present writer has reached results identical with 
Dikshit’s and if only for this reason, it requires explanation. 

209. The explanation is to be found in Professor Jacobi’s statement at page 450 
of fipigraphia Indica , Vol. 1, that the distance of sun from moon is the same in Arya 
as in Stirya siddhanta up toK.Y. 3600. The distance of sun from moon is the 
same as the mean ending moments of tifchis. The reason for this assumption may be 
conjectured to be this, that the Indian astronomers of the sixth century A.D. were 
content to rely on the Surya siddhanta for retrospective mean calculations, there 
being no object in making them separately by the Arya siddhanta. If we make 
this assumption, we have to go back to the figures already worked out by the 
Surya siddhanta and adopt 95-2634 as the interval from the beginning of the 
solar year to the end of Ashadha Su. 12. From this we must deduct the difference 
between the Arya and Sfirya siddhanta sodhyas (2-1707 minus 2-1468=) -0239 
day, because the Surya siddhanta true solar year begins -0239 day earlier than 
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the Arya siddhanta_ true solar year and, therefore, the interval from the com¬ 
mencement of the Arya siddhanta year to the mean ending moment of any tithi 
must, eceteris paribus, be less by '0239 day. 

Then our figures by Arya siddhanta will be— 

Commencement of Ind. solar year A..D. 484 ... ... March 18*2222. 

Add, for interval up to Ashadha s 12 , 95*2634 days less 

0239 day =. "... .* ... 95*2395. 

Sun’s Eqn. by Arya siddhanta for 95 24 days = —*0418. 

Moon’s Eqn. will have to be modified by adopting Surva 
siddhanta figures so far as tithi ending moments are 
concerned. 

Moon’s anomaly for the ending moment of tithi will there¬ 
fore be— 

21*4181 (Arya siddhanta, fig. on page 87).—«’s An. at commence¬ 
ment of the Indian solar year. 

13*4954 (Arya siddhanta, fig. on page 87).—Bye-table p, addi¬ 
tion for 84 years. 

24*8661 (i.e., 24 3900, SQrya siddhanta, figure on page 86 for 
interval between commencement of Indian solar year and first 
new moon in solar year less sodhya difference, *0239.) 

15 , 764 (Eye-table y, addition to :’s anomaly for Ashadha, snkla 12. 

75*043 

55*109 (two anora. months). 

19-934 

— -041.8 (©’s eqn.) 

19-892 days. 

<c *8 Eqn. for this anomaly is -f '4110. 

Sum of O’s and <c’s Eqns. -f- *4110 — *0418 ... .. ... -f- *3682* 

March 113*8299 

* -- - 1 ' r " ^ 

The ending moment of the tithi is now *8299 which is 49 gliatikas 48 palas 
and is identical with Mr. Dikshit’s result (page 157 of Dr. J. F. Fleet’s Gupta 
Inscriptions). 

Section vii .—Construction of Tables for nakshatras and yogas-—Eye-table, 

sections s to X. 

210. The method of using these tables having been already explained (para¬ 
graphs 57 and 58), it remains to state how they were constructed. 

The longitude of the moon may, for many purposes in astronomy, be arrived 
at by the formula (moou’s longitude — sun’s) 4 - sun’s longitude — moon’s 
longitude. “ Moon’s longitude minus the sun’s ” is the tithi; and at the first new 
moon in the solar year, as at any other new moon, “ moon’s longitude — sun’s 
*= 0. Therefore at this moment the sun’s longitude is also the moon’s longitude, 
and to determine the nakshatra appropriate to this moment it is only necessary 
to convert the sun’s longitude into days of the solar year. The sun’s longitude is 
reckoned from the 0 point of the mean solar year which is later than the 0 point 
of the ordinary or true Indian solar year by the Sodhya given in special sun Table 
I in this chapter (page 78). We follow the Surya siddhanta for which the sodhya, 
resting on the authority of Mr. Dikshit, (paragraph 199 supra) is 2*170694 days (or 
2*13943644 degrees). The sun’s mean longitude in days is, therefore, given by 
the formula (i —2*170694) where i is the interval in days between the commence¬ 
ment of the Indian solar year and the first new moon in the solar year. 

This can be converted into degrees of longitude by multiplying the above 
formula by *9856, which is the fraction of a degree accomplished by the sun in a 

day or (* 536 ^ 8 )- 

Now this being also the moon’s longitude at the moment of the first new 
moon in the solar year we have, at the rate of 13° 20' for each nakshatra, the 
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following expression for the number of uakshatras and fraction of a nakshatra 
completed at this moment:— 

(i- 2-170694) x -9856° 


When i is a maximum, i.e, 
28-966016° 


i3‘33 0 

29-530588 days, 
40° —13*033° 


the 

= 3 - 


above expression 
13033 


becomes 


13-33° 13-33° " 13-33 

because 3 nakshatras cover 40° of longitude and 26'966016° are equal to 40° — 

* 27*32166 

13*033°. Since a degree of moon’s longitude is accomplished in -—— or 

*0759 of a day, the time required for 13*033° to be accomplished is 13*033 X *0759 
= *9892 of a day. In other words when i is a maximum, the interval from the 
first new moon in the solar year to the ending moment of the 3rd nakshatra or 
Krittikd is *9892 of a day. That is why section s of the Eye-table (page 156) 
opens with the entry “ 3rd nakshatra . . . *9892 of a day ” and the mean 

ending moment of every successive nakshatra is arrive! at by successively adding 
1*01191 day, the mean duration of a nakshatra. 

211. This is the shortest interval from first new moon in the solar year to the 

ending moment of nakshatra Krittikd: for it will be seen that as t in the above 
expression is diminished the remainder arrived at by deducting (i — 2*170694) 
X 9856° from 40° will be increased, in other words the interval from first new 
moon to end of nakshatra Krittika will be increased. The figures in section t of 
the Eye-table are arrived at by substituting 1, 2, 3 . . . up to 29 days 

for i in the expression (i — 2*170694) x *9856°. 

212. Similarly, for yogas the formula is, (moon’s — sun’s longitude) + 2 x 
sun’s longitude =» moon’s yoga longitude; and the Yoga-table, section V of the 
Eye-table, is constructed accordingly. 

213. It will also be seen that the main difference between the nakshatra and 
yoga-tables for one siddhanta and those for other siddhantas arises from the 
difference of Sodhya. 
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CHAPTER Y.—PLANETS, PLANETARY AND ECLIPSE 

CHRONOLOGY. 

Section i. —Calculation of planets’ mean and geocentric places. 

214. The mean sidereal periods, used in Table IV, are those of modem 
European astronomy adjusted, as explained below, to the Indian sidereal year. The 
following table compares the sidereal period of each planet, by Surya' siddhanta 
without btja, with that adopted in this work as well as with the results of modem 
astronomy. A full explanation of the difference between columns 3 and 4 is 
furnished in paragraphs 217 to 220 below:— 


Planet, 

Col. 1. 

Mars 




Sftrya siddhanta 
without bTja* 

Co 1.2. 

DAYS. 

680*99749 

Modern 
astronomy 
(Enoycl. Brit.). 
Col. 3. 

Days. 

686*979702 

Figure adopted 
in this work. 

CoL 4. 

Days. 

686-98818 

Mercury ... 


... 

. •. 

87-969702 

87 969256 

87*96939 

Jupiter 

... 


... 

4332*3206 

4332-58479 

4332*92495 

Venus 

... 

... 


224-098568 

224*700798 

224-70170 

Saturn ... 


... 

. 

10766-7730 

10759*2010 

10761*2795 


215. In the first place it was thought unnecessary to observe in regard to 
planetaxy sidereal periods the same scrupulous adherence to Indian authorities 
which is incumbent in the case of the solar year and the synodical month. In the 
next place, the difference between Indian and modern astronomy in the length of 
the sidereal year results in a slight displacement of the starting point of Indian 
celestial longitudes, which displacement amounts to 7' 4*96" in 50 years and 
should be added to the precession,* amounting at the present epoch, according to 
modern astronomy, to 41' 52*27" for fifty years. The total difference between 
Indian sidereal and modern tropical longitudes is thus 48 57*23" for 50 years or 
59" per annum, while Bhaskara’s estimate of the precession, 59*9007" per annum, 
is only slightly larger. 

216. If the slight annual displacement of the zero point of Indian longitudes, 
which is a practical postulate of Indian astronomy, however unrecognized in 
theory, is applied to the sidereal places of planets, their mean sidereal periods will 
have to be altered as shown in column 4 of paragraph 214 above. In this manner 
alone will it be possible to apply to the planets the same precession as is applied 
to the sun, for the purpose of converting sidereal into tropical longitude. 

N.B .—By taking this slight liberty with the mean sidereal periods of planets, the exact agree¬ 
ment of the mean place of any planet with its place in modern astronomy is secured, and the serious 
divergences between the two systems, commented on in Whitney’s notes on the Suryu siddhanta have 
been effectually avoided. As a result, the place, whether mean or actual, assigned to any planet in 
Table IV, may not tally exactly with Indian calculations, unless the corrections indicated in 
paragraph 5:97 below are made ; bat the difference will generally be found to be very slight, while 
there is an obvious advantage in having for every possible epoch a mean place for each planet, 
identical with that assigned to it by modern astronomy. 

217. The reader may be desirous of being furnished with a somewhat fuller 
explanation of the expression “ the slight annual displacement of the zero point 
of Indian longitudes.” In the Encyclopaedia Britannica , 11th edition, Volume 
13, page 492, the lengths of the sidereal year in Indian and in modern European 
astronomy are compared as follows ;— 

Surya siddhanta, 365 d. 6 hrs. 12 min. 36*56" 

Modern astronomy 365 d. 6 hrs. 9 min. 9*60" 

The difference between the two lengths of the sidereal year is *00239587 of 
a day. When the sun has completed a sidereal year according to modern 
astronomy, he is still assumed in the Surya siddhanta to continue to move on for 
*00239537 of a day before completing his sidereal orbit ; and during this space of 
time he describes, by modern astronomy, *98560901 X *00239537 = *002360898 
of a degree. In consequence, the 0° point of Indian celestial longitude, which in 
theory is supposed to be absolutely fixed in the heavens, is actually shifted every 


# An investigation of the precessional correction, necessary to convert Indian sidereal into European tropical 
longitudes will be found in the second paper in the appendix : M Luni-solar preceesiou as applied to Indian 
astronomy 
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year, so far as the sun is concerned, by *002361 of a degree. For 1,400 years this 
shift amounts to 3*3054 or a little less than 3J degrees. If, according to the 
general opinion of historians of Indian astronomy, the sun was at the 0 point of 
longitude and in Zeta Piscium on or about 18 March A.D. 532, his present 0 point 
in A.D. 1932 is, according to Indian astronomy, 3| degrees to the east of Zeta 
Piscium. 

218. The practical consequence of this shift is that a planet which was with 
the sun in Zeta Piscium and in 0° longitude on 18 March A.D. 532, and which 
during the last 1,400 years has, by modern astronomy, completed a certain integral 
number pf revolutions, must in A.D. 1932, i.e., at the end of exactly 1,400 years 
and exactly at the end of the last of those revolutions, be ex hypothesi with the sun 
again in Zeta Piscium ; but in Indian astronomy such a planet would still be 3^ 
degrees short of a conjunction with the sun, because the sun’s 0 point of longitude 
had in the interval of 1400 years moved 3^ degrees away to the east of Zeta Piscium. 
Now the 0° of longitude must in any system of astronomy be the same for the sun 
as for the planets, as otherwise we would be in hopeless confusion in investigating 
their relative positions; and therefore it is inevitable that any conventional 
lengthening of the sun’s course in order to reach his 0 point of longitude should 
entail a proportionate lengthening of the sidereal course of each plauet. We will 
mow proceed to study the exact amounts by which the sidereal periods of the 
different planets have to be lengthened. 

219. Mars. —The period of Mars’ revolution is 1*88082 sidereal years (modern) 
and to keep up with the Indian sun, Mars’ revolution must be carried forward by 
1*88082 x *002361° = *00441 degree, before Mars can be said to have returned to0° 
longitude. Now Mars’ motion (modern astronomy) being 1*9083 days per degree, 
the lengthening of the sidereal period of revolution in his case is 1*9083 X '00441 

= 0084748 day. 

Add Mars’modern sidereal period : ... ... 686*979702 days. 


Total sidereal period for Mars, required by 

Indian astronomy ... ... ... ... 686*988177 days. 

That is, if we fix the sidereal period of Mars at the figure last arrived at, we 
shall, it is true, not arrive at his true mean sidereal longitude for any given year, 
particularly for remote years, but the correction to be made in order to get either 
his true mean sidereal longitude or his true tropical longitude will be the same as 
in the ease of the sun. For the remaining planets, the working is given below 
without the explanation which is the same as in the case of Mars. 

Mercury. —Rate: 2444 day per degree; *2408 year for one sidereal revolution (mod. 
astron.) 

•2408 x *002861 x *2444 day =. . 000189 day. 

Add Mercury’s sidereal period (modern). 87*969256 (mod. astr.). 

Total required by Indian astronomy . 87*969395 days. 

Jupiter.— Rate : 12*085 days per degree; 11*8618 years for 1 sidereal revolution (mod. 
astron.). 

11*8618 x *002361 x 12*035 day = ... 0*33705 day. 

Add Jupiter’s sidereal period (modern) ... ... ... 4332*5879. 

Total required by Indian astronomy ... ... ... 4382*92495 days. 

Venus w—Rate : *6242 day per degree; *6151 year for one sidereal revolution. 

•6151 x 002361 x *6242 day=. 0*0009065 day. 

Add Venus’sidereal period (modern) ... ... ... 224 700798 (mod. astr.). 

Total required by Indian astronomy ... .. 224*701704 daye. 

Saturn. —Rate : 29*8864 days per degree; 29*46 years for one sidereal revolution. 

29*8864 x 29*46 x *002361 days = ... . _ 2 07855 days. 

Add Saturn’s sidereal period (modern) ... ... ... 10759*2010 (mod. astr.) 

Total required by Indian astronomy 


10761*2795 days. 
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220. It will strike the reader that the result of adopting periods of revolution 
differing from those recognized in Indian astronomy must be that in a long period 
of time there would be a considerable divergence between the mean longitude of a 
planet arrived at with the aid of the Epkemeris and that, for instance, implied in an 
ancient Indian record. To guard against such divergences, it is necessary 
to tabulate them from epoch to epoch, so that in a given case we may know what 
to expect in an Indian record. This is a precaution which should certainly not 
be neglected by an investigator and it will be found from the small table in 
paragraph 297 infra that the necessity for such a correction has been foreseen, 
and the table is made good use of in the investigation of Rama’s horoscope, of 
which the final result is set out in paragraph 300 below. See also Table IV-B. 

221. After settling the sidereal periods of revolution of the several planets, 
which are necessary to bring Indian astronomy into line with modem results, we 
have next to settle the exact quantity by which the mean longitude of each planet 
is increased every year. The best method of ascertaining the annual motion of a 
planet is to take a long synodic period, the longer the better, that is, a period after 
which the sun and the pianet in question come very nearly together. An example 
will illustrate what is meant. 

222. Mars' period for 193 revolts. — 193 x 686'9882 days. = 1325887226 days. 

368 Indian solar sidereal years = 3o3 x 365*258756 „ = 132588 9286 days. 


363 years = 193 revolns. of Mars + *2060 day. 

Mars’ movement in *2060 day — '206 X *524= *107944 degree and 193 revolu¬ 
tions = 193 x 860= 69480 degrees. 

.*. In 363 Indian solar years, or 198 Mars’ revolutions + *2060 day, Mars’ movement 
is 69480*107944 degrees. 

In one Indian sidereal year Mars’ movement = __ 29^.405253 degrees. 

Mercury : 1,474 revolutions of Mercury = 1474 x 87'96939 = 129666*88086 days. 

355 Indian sidereal years = 355 x 365*258756 ... ... = 129666*8585 days. 

.*. 355 Indian solar years = 1,474 revolutions of Mercury — 02236 day. 

Mercury’s movement for *02236 day = *02236 x 4*09233° = '0915045 degree. 

Since 855. Indian solar years = 1,4 74 Mercury’s revolutions — *0916045° = 
580639-0084955 degrees of Mercury ; 

.*. In one Indian sidereal year Mercury’s movement = 530689'9084955° 355 = 

1494*76030562°, which (casting out multiples of 360°,) is the same as 
54*76080562°. 

Jupiter : 131 revolutions of Jupiter = 131 x 4332*92495 days = 567618*175 days. 

155* Indian sidereal years ... ... ... ... ... =567612 108 days. 


.*. 1554 Indian solar years = 131 revolutions o£ Jupiter — 1*067 days. 

Jupiter’s movement for 1*067 day = T067 x '088087°= *088653729 degree. 

.*. 1,554 years = (131 x 360°) - *088653729°= 47159'911346271 degrees of 
Jupiter ; 

.*. Jupiter’s movement in 1 Indian solar year = the last figure -i- 1554 = 
30*3474333°. 

Venus: i.541 revolutions of Venus =346265*825864 days (= 1541 x 224*701704). 

948 Indian sidereal years ... = 346265*3011 days. 

.*. 948 years = 1541, revolutions of Venus — *0247 day 

= (1541 x 360°)—( 0247 x 1*602 degrees) * 554760° - -0395694° = 
554759-960431° of Venus. 

.*. Venus’ movement in one Indian solar year = the lust figure -5- 948 = 

225*189831°. 

Sdturn : 13 revolutions cf Saturn = 13 x 10761*2795 = 139896*6335 days. 

383 Indian sidereal years = 383 x 365*258756484 = 139894*103 days. 

.*, 383 Indian solar years = 13 revolutions of Saturn — 2*530 days. 

= (18 x 360°)'- (2*530 x *03346°) = 4680° — *0846538° = 4679-915346° of 
Saturn ; 

The last figure divided by 388 gives Saturn’s yearly movement for one Indian 
solar year, viz., 12*2191001 degrees. 

223. From the yearly motions of the planets, fixed as above, are obtained 
(1) the daily motions used in calculating the increase of mean longitude of each 
planet for odd days of the year, seo Table IV; (2) the motions of planets for odd 
years of a century , see Table IV and (3) the Cyclic variations for different 
cycles, prefixed to Table V-A. 
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224 The planetary anomalies and annual equations, which were used for 
Table IV of this work, were taken from Warren's Kala Sanlcalita and are ascribed 
*>y that author to a Telugu astronomer of the thirteenth century A.D., called 
Vavilala Kuchinna. The tables are no doubt old-fashioned, but they are handy and 
sufficiently accurate for the purposes of Indian horoscope chronology. This is the 
main reason for resuscitating them into present-day use. The author is glad to 
find that so eminent an authority as Professor Jacobi of Bonn and Heidelberg has 
also adopted the same tables in his contribution to Epqraphia Indica, Volume XII. 
The figures as to longitudes of apses and nodes and the greatest apparent 
latitudes of planets (Tables J.V, IV-G) are taken, partly from Warren and partly 
from the Siddhanta Siromani. 

225. The computation of anomalies and equations, even as simplified by 
Vavilala Kuchinna, is a tedious operation for determining planetary places, 
especially when the number of trials required in an investigation, e.g., for 
Rama’s horoscope (pages 118—120 below) is at all considerable. This incon¬ 
venience is altogether eliminated when Tables V-A and V-B are used, and there 
is hardly any problem in Indian planetary records which cannot be solved by 
means of those tables. Still, it is occasionally of importance to know what mean 
longitude corresponds to a given geocentric place of a planet on a particular day 
of the Indian solar year and rice versa : and in one case at least, viz., that of 
Mars, as will be explained in paragraph 282 below, this information is indispens¬ 
able in any investigation concerning that planet. For these reasons an Eye-table 
has been devised for each planet (vide Table IV), and the reader will do well to 
familiarize himself with it by studying sec. iv (pages 132—134) of this Chapter. 

226. Indian astronomy reckons nine planets, spoken of collectively as 
navagrahas, namely, the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Rahu 
and Ketu. It will be seen that the first seven are named in the order of the days 
of the week, and this is nearly always the order in which they are referred to in 
Indian astronomy, showing that planetary week-days and planets’ names came 
into India at the same epoch. Rahu is another name for the moon’s ascending 
node, one of the points at which the moon’s orbit cuts that of the sun (the 
ecliptic), the other point, or the descending node, being called Ketu. An eclipse 
cannot happen except when the moon is at either node and the sun is at the 
same or the opposite node; hence the popular legend which depicts Rahu as a 
dragon swallowing up the moon or the sun at the time of an eclipse. (See the 
quotation from Paripadal at page 109 below.) All the planets, except Rahu and 
Ketu, move, like the sun, from west to east in their apparent path round the 
earth. Rahu moves in the opposite direction, and Ketu is always assigned a 
position 180° from that of Rahu. For Rahu see Table IV-K, and for eclipses see 
Table IV-L, and section v of this Chapter (pages 134 to 150). 

227. All the data necessary for calculating the geocentric longitude and 
latitude of the five planets, Mars, Mercury, Jupiter, Venus and Saturn, are given 
in Table IV. The actual geocentric places at any time can be deduced from 
Tables V-A and V-B, as shown by numerous examples in sections ii and iii of this 
chapter, or from the planetary Eye-tables included in Table IV. 

228. The longitude of any planet is its distance, measured in degrees, from 
an arbitrary point in the ecliptic, which point may perhaps best be defined as the 
0 point of the sun’s mean longitude. The sun’s mean longitude is always 0 at a 
certain part of the Indian solar year, namely, at 2 1707 days from "the com¬ 
mencement of each Indian solar (according to the Surya siddhanta), while at the 
moment of commencement of the Indian solar year, the sun’s actual longitude is 0. 
The difference between the sun’s mean and actual longitude at any time is his 
equation of the centre, and this difference is due to his varying pace at different 
times of the year as he journeys round the earth. The sun’s mean longitude and 
equation for every complete day of the solar year are given in Table IV-C, and 
these are most important data in Indian astronomy. Table IV-D gives the 
increase of the sun’s mean longitude for hundredth parts of a day. 

229. 'The sun’s mean longitude at any moment is ascertained (in Surya 
siddhanta) by deducting 2 - 1707 from the number of days and fraction of day 
elapsed since the commencement of the Indian solar year, and applying to. the 
resplt the table of sun's longitudes (Table IV-E). The difference between the sun’s 
longitude thus calculated and the mean longitude of the sun for the same moment 

24 ■' ‘ • 
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given in any European Nautical Almanac, is the true Indian precession, and this 
difference should always be added to the longitude of a planet given in this work 
for years subsequent to A.D. 532 in order to arrive at the corresponding longitude 
according to the Nautical Almanac. The following table gives the precession to be 
added to Indian celestial longitudes at various epochs since A.D. 532 (when the 
European and Indian longitudes coincided*), in order to arrive at the European 
celestial longitude. The initial rate of precession adopted for this table is -016322 
of a degree per annum or T63 degrees for every 100 years. The exact method by 
which the processional quantities tabled below have been arrived at will be found 
fully explained in the paper on precession appended to this work. 

(The European longitude of a planet is called its tropical longitude from its 
being regulated by the tropical year, whereas the Indian longitude is generally 
called a sidereal longitude from its being regulated by the sidereal year—see 
further paragraph 289 below.) 


A.D. 

Kaliyuga. 

Indian 

precession in 
degrees. 

AD. 

Kaliyuga. 

1 Indian 
precession in 
degrees. 

A.D. 

Kaliyuga. 

Indian 
precession in 
degrees. 

532 

3633 

00 

1062 

4163 

86 

1600 

4701 

17 3 

562 

3663 

05 

1100 

4201 

92 

1632 

4733 

17*9 

592 

3693 

10 

1132 

4233 

9*7 

1662 

4763 

184 

632 

3733 

re 

H 62 

4263 

10*2 

1700 

4801 

19 0 

662 

3763 

2'5 

1200 

4301 

11*8 

1732 

4838 

195 

700 

3801 

3*0 

1232 

4333 

11 4 

1762 

4863 

20*0 

732 

3832 

3-2 

1262 

4363 

11-9 

1800 

4901 

20-6 

762 

3862 

3*7 

1300 

4401 

12*3 

1832 

4933 

21*2 

800 

3901 

4*3 

1332 

4433 

18*0 

1862 

4963 

21*7 

832 

3938 

49 , 

1362 

4463 

13*5 

1900 

5001 

222 

862 

8963 

6*4 

1400 

4601 

14*1 

1932 

5033 

22*8 

900 

400L 

6*0 

1432 

4688 

14*6 

1962 

5063 

23*3 

932 

4033 

6*5 

1462 

4563 

15* l 

2000 

6101 

23*9 

962 

4063 

70 

1500 

4601 

16*7 

2032 

5133 

24*4 

1000 

4101 

7*6 

1532 

4633 

163 I 




1032 

4133 

8*1 

1562 

4663 

168 j 





230. Numerous practical applications of the foregoing observations regarding 
the difference between European and Indian precession will be found in sections 
ii and iii of this chapter when we come to compare our verification of Rama’s 
horoscope (page 289 below) and of ancient Chinese observations (paragraph 304) 
with similar investigations by European astronomers. It will be explained in the 
same sections that though the names of Indian rasis are merely translations of 
Greek names of the signs of the zodiac, yet an Indian astronomer speaking of 
Jupiter having been in Rishabha ra6i about 3100 B.C. does not mean the same 
thing as a European astronomer who says that Jupiter was in the sign of the 
zodiac Taurus about the same time. This difference appears to have been over¬ 
looked even by competent European astronomers like Bentley when writing 
about Indian horoscopes. See paragraph 291 below. 

231. The reader who has carefully digested all that has been said touching 
the mean longitudes of planets, their yearly and daily mean motions and the pre¬ 
cession, will probably still be puzzled a good deal to understand their actual 
motions as depicted in Table V-B. He will find that while Jupiter and Saturn 
occasionally adhere to their mean motions, namely, 12 days per degree in the case 
of Jupiter and 30 days per degree in the case of Saturn, the other planets do not 
seem to observe any particular relation between their mean longitudes investi¬ 
gated above and the geocentric longitudes entered in Table V-B, which are 
longitudes of the planets as seen from the earth and which are also the longitudes 
recorded in Indian horoscopes. The best plan for the general reader will be to 
read the text of sections ii and iii of this chapter where he will learn not only how 
to deal with practical problems but also how to follow the courses of the several 
planets through the centuries, and he will thus be enabled to form a definite picture 
of the successive actual movements of each planet which picture is materially 
different from that presented by the mean longitudes. 

232. It is possible to calculate, in the manner explained in the next and 
subsequent paragraphs, the actual geocentric longitude of any planet at any given 
moment, just as it is possible to calculate, by the rules already laid down in the 
earlier portions of this work, the tithi and the nakshatra for any given moment. 

• See Paper No. ii in the Appendix i “Limi-solar precession as applied to Indian Astronomy 
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The object of this work is, however, to demonstrate that it is equally possible, by 
taking advantage of cycles of recurrence, to construct a ready-made Ephemeris 
for any number of years past or future in regard to the positions of planets as well 
as in regard to tithis and nakshatras. Such an ephemeris or perpetual planetary 
almanac for the five planets, Mars, Mercury, Jupiter, Venus and Saturn, and 
embracing a period of 3,000 years, from 1000 B.C. to A. U. 2000, is presented in 
Tables V-A and V-B, the contents of which are fully explained in sections ii and 
iii of this chapter. 

233. Meanwhile we will explain briefly how the geocentric longitudes of 
planets may be rigorously computed for any given moment past or future by the 
rules of Indian astronomy. The method used in modern European astronomy is 
much more elaborate, as may be seen from any standard work on the subject, 
for instance. Or. P. V. Neugep.auer’s Tafeln fiir Sonne, Planeten nnd Mond 
(Leipsig, 1914). 

234. The mean longitude of a planet at any moment is obtained by adding 
together its mean longitude at the commencement of the century, the mean 
motion for the given odd year, and the mean motion for the given day. Thus 
for 202*54 days of the Indian solar year, A.D. 961 (Kaliyuga 4062) we have— 

. Degrees. 

(Table IV) Mars’ mean longitude at commencement of K.Y. 4001 ... 7.4-4873 

( „ ) Mars’increase of mean longitude for 61 years. 155 72 

( >> ) » » „ 202 days . i05'85 

( » ) » » „ *54 day . -2830 

Answer 341 - 34° 

235. This is the mean longitude of the planet in his path round the sun, 
though not bis longitude, as he appears to us from the earth. To obtain this, 
which is called the geocentric longitude, and which is the longitude usually cited 
in Indian time-records, we have to perform a fairly tedious sum, which however, 
we may, if we like, avoid by using Tables V-A and V-B or the planetary Eye- 
tables in Table IV. 

236. The place of the moon, the only remaining planet, can be deduced either 
from the titbi or from the nakshatra as in paragraph 241 below. 

The principle applied in paragraph 241 is that— 

If we find the sun’s longitude at the ending moment of a tithi and add it 
to the moon’s elongation or tithi, we shall obtain the moon’s longitude, or which 
is the same thing, the nakshatra current at the ending moment of tithi. 

237. The true geocentric longitudes of the other planets may be calculated in 
the following manner :— 

The planets are divided into two classes : inferior (Mercury and Venus) and 
superior (Mars, Jupiter and Saturn). Three quantities, which we may call a, b, 
v, in the case of the inferior planets, Mercury and Venus, and A, B, N, in the case 
of the superior planets, Mars, Jupiter and Saturn, have to be determined first of 
all, before working out the actual geocentric longitude of any planet. Having 
determined these three quantities, the further procedure is the same, whether the 
planet is superior or inferior. We give below the calculations (1) for the inferior 
planets, Mercury and Venus and (2) for the superior planets, Mars, Jupiter and 
Saturn for 89 completed days of the solar year A.D. 634 (i.e., half an hour after 
mean sunrise on 17th June A.D. 634), when there was a partial lunar eclipse in 
the lunar month of Ashadha. The Indian solar year A.D. 634, began, according 
to Table II, at -0243 of the day, i.e., half an hour after mean sunrise and the 
89tl» or any other day became complete at the same time of the day, but in the 
working below this half hour is neglected. 

I. True geocentric longitude of Mercury for 89 completed days of the Indian 
solar year A.D. 634. 

Time and English date, mean sunrise on 17th June A.D. 634. 

(1)—a. Mean longitude of planet minus mean longitude of sun. 

Mean longitude of aim. Venus* mean 

(Table 1V-C ) longitude. 

305-49° 89 days 85-58° v A.D. 600 57-19° 

61-85° 

4-22° 


Mean longitude of Mercury. 

Pot A.D. 600 
34 years 
89 days 


Deduct 


371*56° 

360° 

11*56° 


34 years 96*45° 
89 days 142*59° 


296*23° 
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11-36° 


Mercury’s MX. 
minus sou’s MX. 

371-56° 
— 85-58° v 


Venus’ M.L. 
minus sun’s M.L. 

296-23 
— 85-58 v 


285-98° a 

(2)—fc. Longitude of planet's apsis minus sun's mean longitude. 

. Mercury. 

Longitnde of planet’s apsis fox' A.D. 634 * 220"4S° 


Deduct sun’s mean longitude (as above) .. 


85-58° 


210-65 a 


Venus. 

( = 79 81° + 
360°) 
439-81 
— 85-58 


134-85° b 

(3) — v. Mean longitude of sun ... ... ... 85*58° v 

(4) Planet’s annual equation for a (Table IV) ... — 17-5° (4) 

(5) Take half of (4) with reversed sign, and add 134-85 

to b ... .. + 8-75° 

143-60 (5) 

(6) Planet’s anomalistic equation for (5) (Table IV). + 2"7° (6) 

(7) Take half of (6), with reversed sign, and add 343 60 

to (5) . ... — 1*35° 

142-25° (7) 

(8) Anomalistic equation of (7) (Table IV) ... + 2-8° (8) 

(9) Take (8), with reversed sign, and add to a... 285-98° 

v —2-8° 


354-23° 

85-58° 
— 44-5° 
354-28° 
+ 22-25° . 


v 

(4) 


376-48° (5) 
+ 0 55° (6) 

16 48 
- 0-27° 


16-21° (7) 
+ 0-55° (8) 

210'65* 

- 0-55° 


283-18° (9) 21010° (9) 

(10) Annual equation of (9) (Table IV) ... ... —18-0° (10) —44’5° (10) 

(11) Add (8) and (10) . .. -15-2° (11) — 44-0° (11) 

(12) Add v and (11) . 70-38° (12) 41-58°(l2) 

70-38 or 10i degrees in Mithuna is the true geocentric place of Mercury for the 
moment in question, while 41-58° or 11| degrees in Rishabha was the true geocentric 
place of Venus. 

N.B .—These geocentric places could have been ascertained, by mere inspection, either from 
the Eye-tables ; or from Tables V-A and V-B, see paragraphs 276 and 322 below. 

238. II. To find the latitude of Mercury (i.e., his distance above or below the 
ecliptic for the same moment)— 

(13) Mercury’s mean longitude 

■minus longitude of Mercury’s node (Table IV) : 


31-56° or 371-56° 
20-74 


(14) Take (8) above, with sign reversed, and add to (13) : 


350-82° (13) 
— 2 - 8 ° 


348 0° (14) 
630 (15) 


(15) Sine of (14) according to Table IV-H . 

(16) Equation corresponding to (9) supra, 283-18° by Table IV-G. 

Equation for 281-25° = 3886 ; while equation for the next 
stage 285-00 = 3957; difference between the two equations 
= 71 

(Table IV-I) ., „ 1*92° = -51 x 71 = 36-21 

.-. Equation for 283-18° = 3886 plus 36 = 3922 ... 3922 (16) 

(17) Multiply (15) by 120, as a constant for Meroury, and divide the product by (16) 

630 X 120 8560 


3922 ~ 3922 

Now by Table 1V-F, 225 is the sine of 


3-75° 


2 1 is the sine of 


3-75 x 2-1 
225 


■031° 


Zt.li. — The corresponding constants for the other planets are the sines of their greatest 
apparent latitudes, given at foot of Table IV-G. 

The latitude of Mercury is ‘031° and inasmuch as (14) is greater than 
180°, i.e., below the ecliptic, the latitude -031° is south. 


* The apses and nodes of planets, except the moon, have such slow motions that their places need not be 
calculated for odd years and days. / 
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Mars, Jupiter and Saturn (superior planets). 

239. I. To find the geocentric, longitude of Mars, Jupiter and Saturn (superior 
planets) for 89 completed days in solar year A.D. 634 (mean sunrise on 17th June 
A.D. 634, when there was a partial lunar eclipse) see paragraph 268, page 1 * 7 below . 

Time and English date. Mean Lanka sunrise on 17th June A.D. 634 
(15th Sukla tithi of lunar Ashddha). 

(1) A. Mean longitude of sun minus planet’s mean longitude. 

Difference Difference 

between mean between mean 

Ti-. , . A n longitude* of atm longitudes of Bun 

Mean longitude of sun and Mars. and Jupiter. 

(85-58° by Table IV-C) + 860° =445-53° Jupiter’s 445-58' 


Mean longitude of Mars 

For A.D. 600, 257-91° 

„ 34 years, 27-37° 

„ 89 days, 46-64° 

331-92° 


mean long. 

11-63° 
311-81° 
739° 


Difference 
"between mean 
longitudes of ana 
and Saturn. 

Saturn’s 445*58° 
mean long. 

201 98° 

55-45° 

298° 


—331-92 
113-66° A 

(2) B. Longitude of planet’s apsis minus 

mean longitude of planet. Mars. 

Longitude of planet’s apsis 130 04° or490 04° 


330-83° —330 83° 260-41°—260-41° 


Mean longitude of planet 


—33L92° 
158-12' 


331-92° 


(3) N. Mean- longitude of planet. 

(4) Planet’s annual equation for A* + 38-5 1 

(5) Take half of (4) with reversed 

sign, and add to B 


B 

N 

(4) 


(6) Planet’s anomalistic equation 

for (5) [Table IV] 

(7) Take half of (6), with reversed 

sign, and add to (5) 


158-12° 
~ 19-25° 
138-87° 

+ 7-7° 

188*87* 


(5) 

( 0 ) 


185*02* (7) 

(8) Anomalistic equation of (7)*... + 8 2° (8) 

(9) Take (8), with reversed sign, 

and add to A 


114-75° A 

Jupiter. 

171-27° 
+ 360° 
or 531-27° 
—330-83° 
200-44° B 
330*83° N 
+ 11 - 1 ° 

200-44° 

— 555° 
194-89° 

— 1*4° 

194-89° 
+ 0-7° 

195*59° 

— 1*4° 


(4) 

( 5 ) 
( 0 ) 


185-17°A 

Saturn. 

236-62* 

+ 360° 
or 596-62“ 

— 260-41° 
336-21* B 
260-41° N 

— 0-6° (4> 

336-21° 

+ 0-3° 


(7) 

( 8 ) 


113-66° 

— 8 - 2 ° 
105*46° (9) 

(10) Annual equation of (9)[Table IV] + 37 0° (10) 

(11) Add (8) and (10) : ... +45*2° (11) 

(12) Add N and (11) : ... 377-12° (12) 

The true geocentric longitude 17° in Mesha, 


+ 


114-75° 

1-4° 


115-15° 
+ 11 - 1 ° 
+ 9-7° 

340-53° 
I0i° in Mina, 


(9) 

( 10 ) 

( 11 ) 

( 12 ) 


836*51° (5) 

— 3*1° (6). 

336-51° 

+ 1-65° 

888-06° (7) 

— 2-9° (8) 

185-17° 

+ 2*9° 

188^07* (9) 

— 1 - 0 ° ( 10 ) 

— 3-9° (11) 

256-5i°( 12) 
in Dhanus. 


17 


i i "These geocentric places could have been ascertained, by mere insncction either «f* 
planetary Eye-tables, or from Tafiles V-A and V-B. See paragraphs 276 and322to 3^4 below 

J 54 ** *** To find the latitude of Mars, i.e., his distance above or below th& 
ecliptic for the same moment— 

(13) Mar’s true geocentric longitude. 


minus longitude of Mar’s node for A.D. 900 (Table IV) 

(14) Take (10) above for Mars, with sign reversed, and add to (18): 

(15) Sine ot (14) according to Table IV-H 

(16) Equation for (9) above, 10516°, by Table IV-G 

(17) Multiply *(15) by 90, as a constant for Mars, and divide bv (16) 

9 _° =1.2981 _ 268290 

3573 ~ 3578 ~ 75-1 


17*12° 
or 876*12° 

•— 40-07 ° 
336-05°(13) 
— 370° 
2y9*05° (14) 
2981 (15) 
3573 (16) 


JV ;- 5 1 -~ Th ? corresponding constants for the other planets are the sines of their ereatest 
apparent latitudes, piven at fqot of Table IV-G. greatest 

Now by Table IV-H the sine 75 belongs to an angle between 0° and 3-75° 

225 is the sine of 3-75° 

75 „ 1*25° 

_____ *** lati tude of Mars sought is 1-25° which is south since (14) is above 180° 


25 


* See Table IV under Mars, Jupiter and Saturn respectively. 
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180 ° -f 


241. To find the longitude and latitude of the moon for the above moment — 

We should first of all find the moon’s true longitude which we may 
calculate either from the tithi direct, which being 15 tithis completed is ISO 0 . 
Moon’s longitude == (moon’s minus sun’s longitude) + sun’s longitude 
85‘58 9 + ’32 (O’s equation by Table IY-A) = 265‘90°, 

Now to find the moon’s la titude at the moment sought — 

(1) Find the place of moon's node, i.e., Bahu— 

By Table IV-K place of Rahu for A.D. 600 is ... ... j 

By same table Rahu’s motion for 34 years, 298T8° ( 

N.B.— Rahu’s mean motion for odd years 89 days 4"77 

and days should be subtracted frpm the moan ——— --——— 

place for century. 


196-57 
or 556-75 


34 years and 89 days = 302-95 


(2) Moon’s true place minus place of her node 


- 302*95 

253*80° (1) 
265*90° 
-253-80 


12-10 ( 2 ) 
719 (3) 


(3) Sine of (2) by Table IY-H ... ... ... ... 

(4) Multiply (3) by , as a constant for the moon: —= 5*6. 

By Table IV-H, 226 is the sine of 8*75° 

.*. 56 „ *94° 

Inasmuch as (2) is less than 180°, the latitude sought is 0*94“ north* 

242. The reader should note— 

(a) that for Venus the procedure is the same as for Mercury-: 

(5) that for Jupiter and Saturn, the procedure is the same as for Mars ; 

(c) that for Mercury and Venus, the geocentric longitude has for its basis 

the sun’s mean longitude and not that of the planet; whereas the 
geocentric places of Mars, Jupiter and Saturn are based on their 
respective mean longitudes ; 

(d) that we may always subtract a larger number of degrees from a smaller 

by adding 360° to the smaller number ; 

(e) that the apsis of any planet except the moon does not change materially 

in position during a century, and that therefore we need not calculate 
the change of apsis for odd years or odd days; 

(/) that after calculating a, h and v, or A, B and N, respectively, the 
procedure is the same for all planets, whether inferior or superior; 
(g) that the mean longitudes of planets for decimals of a day may be 
obtained from the longitude for odd days by prefixing decimals to the 
latter. Only we should remember that a mean revolution of Mercury 
is completed in 87 days and a mean revolution of Venus in 225 days, 
and the increase of Mercury’s longitude for -89 day is not 0'422°* 
but 3*6422°. Similarly, the increase of Venus’ longitude for ‘231 day 
is not *01009, but-37009°; J 

(A) that the latitudes of planets are not referred to in Indian usage except 
in what is known as a planetary fight in astrology ; 

(*) that the greatest apparent latitudes of the several planets and their 
corresponding Hindu sines are given at foot of Table IV-G. 

Sechon ii .—Examination of planetary time-records called 'horoscopes . 

243. Side by side with calendar dates expressed in vara, tithi and-nakshatra, 
there are to be found, scattered here and there in Indian literature, records of time* 
indicating the positions of one or more of the chief planets on particular days! 
whereby the modern investigator is enabled, even when no year, month, or date 
is expressed, to compute the probable time at which the records were composed, or 
to which they refer. But to assess at their real value these planetary records. 
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' usually called horoscopes, one or two preliminary observations are necessary in 
the light of facts disclosed by modern historical research. In the first place, 
although the Indian horoscope as well as the Indian panchanga is at present used 
largely, and used chiefly, for astrological purposes, this was not the case always. 
It is certain that the sun’s and moon’s motions have been observed in this country 
from very ancient, in fact from vedic, times for the legitimate purpose of measuring 
time, and there is little doubt that, like the Babylonians, the Hindus also looked 
upon planetary records or horoscopes originally in the same light.. Even now 
the horoscope is essentially a record of time from which the astrologer deduces 
what appears to him to be the influence of the several planets at the moment 
envisaged by the horoscope. 

244. Secondly, as between the Indian calendar and the Indian horoscope, the 
latter is comparatively a new-comer. Traces of astrological prediction in the 
Indian literature of the centuries B.C. are few and far between, and they seem to 
point specially to prediction by means of the sun’s and moon’s movements rather 
than by means of the motions of the planets properly so called. When exactly the 
people of this country became acquainted with the names of the other planets (for 
the sun and moon are also planets in the Indian system) or began to observe their 
motions, is a moot point. On the one hand it seems a priori probable, from the 
intercourse of this country with the western nations from very ancient times, that 
Greek, if not Phoenician, Chaldean and Egyptian astronomy and astrology must 
have found their way into this country at a very early time. It seems diffi¬ 
cult to suppose that Chaldean astrology in particular, which was practised in the 
Grecian and Roman States for some centuries before A.D. 1, did not find its way 
into India in the wake of Alexander’s conquest or of the Grjeco-Bactrian civili¬ 
zation. Indeed in an account of the life of Apollonius of Tvana, who lived in the 
first century A.D., it is stated that he became acquainted with the names of the 
planets and of the week-days from an Indian prince whom he visited, but there is 
reason to believe that the extant semi-mythic accounts of the life of Apollonius 
of Tyana were composed considerably later than the first century A.D. 

245. All the historical, as distinguished from the presumptive, evidence that 
has come down to us points to the probability of. western influence on Indian 
planetary astronomy not having been anterior to the fourth or fifth century A.D., 
when the works of the great Greek astronomer and astrologer Klaudios Ptolemy and 
his successors, Paulas Alexandrians and Firmious Maternus, were first introduced 
into this country during the Gupta period. * Some mention is made of planet names 
in the purdnas, but the date of composition of the purdnas is itself a matter of critical 
speculation. On the whole it may be safe to presume that the Hindus in some way 
became acquainted with the names of the planets, and possibly of the planetary 
week-days, a century or two before the Christian era, but that they did not make any 
practical use of this knowledge until they were brought face to face with its results 
in Ptolemy’s works in the fourth or fifth century A.D. It seems also exceedingly 
probable that the practice of calculating horoscopes or the positions of the planets 
at given moments, came into vogue in India a century or two after the fifth A.D. 
Whether any particular part of the country, e g., Southern India, acquired a 
knowledge of planetary astrology from independent Chaldean sources before the 
introduction of Ptolemy’s works into Northern India is also a matter purely for con¬ 
jecture. We have it on the authority of Juvenal, the Latin, satirist of the time of 
Domitian (first century A.D.), that in his time the wealthy Roman ladies used to 
employ four classes of sooth-sayers, the Phrygian, the Chaldean, the Etruscan and 
the Indian. From the way in which Juvenal has coupled Indians with Phrygian 
augurs in this passage (Satire VI, lines 585—587) it may be presumed that Indian 
fortune tellers were imported into Rome for their knowledge of augury and not 
for their knowledge of astronomy, for which Juvenal seems rather to give credit 
(in this respect again the passage is not free from doubt) to the Chaldean, not to 
the Indian, sooth-sayer. In confirmation of Juvenal’s statement, we have allusions 
to an Indian science of birds (in the sense of augury) occurring in literature 
which is entirely destitute of notions of planetary astrology, e.g., the Tamil Tolleap - 
piam The passage where Juvenal refers to Indian augury or Indian astrology has 
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been the subject of numerous variw lediones (various readings) and. one version 
refers to female, not male, fortune tellers ( Indce— Indian women). 

Translation* 


<§L 


Divitibus retiponsa dabunt Phryx augur et 
Indus 

Conductws, dabit asirorum mundiqne peritu$> 
Aut aliquis senior quipublica fulgura condit . 


To the rich women answers will be given 
by a Phrygian angar or by an Indian engaged 
for hire, or by on© who understands the 
universe and the stars, or by an elderly person 
who covers up with due rites the parts of the 
* city which have been struck by lightning, 

Aole. —(1) For dabunt some editions read dabit. 

(2) For Indus, the various other reading's are Indse, and inde. 

246. The practical deduction from all these considerations is that one has to be 
very sure of one’s ground before imputing to Indian society before the fifth century 
A.D. a knowledge or practice of planetary astrology (compare remarks in paragraph 
50, page 15 sujpra), Such Indian horoscopes as refer to a previous period must 
have been composed retrospectively, and this remark applies in a special manner 
to Rama’s horoscope in the Ramayana, which occurs in a canto admitted 
bj critics to be a subsequent composition. Whether Rama’s horoscope was 
meant to be a real horoscope or merely a description of planets in certain exalted 
positions has also not yet been settled ; but taking it as a horoscope, Bentley 
ascribed it to the year 961 B.C. while the present writer, had in previous works 
of his computed the time to correspond to 964 B.C. although he would now not 
attach any particular significance to the year 964 B.C. as a year of Rama’s birth, 
or even as a year answering the conditions of Rama’s horoscope (vide paragraph 
302 infra). The exact manner in which this interesting horoscope can be 
computed will be shown in section iii of this chapter (pages 112 to 122 infra). 
The references to planet-positions in the Mahabharata are so conflicting 
that it is impossible to make any inference.from them as to the time referred to 
whereas a genuine horoscope containing the positions of the principal planets in 
raiis, provided the time of year is indicated even in general terms, should enable 
an investigator to verify a date in such a manner that the same horoscope would 
not be applicable to any other date during a period of several thousands of years 
This is the chronological vantage-ground of the horoscope, and it will be illus¬ 
trated presently by a thoroughly practical, and at the same time a somewhat 
unique, example from early Tamil literature; but horoscopes are liable to all 
the failings to which human compositions are subject, and unless one was certain 
of all the elements in a horoscope having been correctly recorded, the time inference 
drawn therefrom may turn out to be widely discrepant from the truth. The 
obvious inaccuracies in the Mahabharata references to planets will be commented 
on in an Appendix. (Paper No. v.) 

247. Table V-A showing the increase of the mean longitudes of the principal' 
planets, Mars, Jupiter and Saturn for a period of 2,000 years will be found useful 
in such investigations. It can be used in various ways, but the most practical 
way of using it will be illustrated by an example which has itself considerable 
iuterest for the student Of Tamil literature. The ancient Tamil anthology called 
Parijpadal , of which an excellent edition in print was brought out in 1918 by the 
veteran editor of Tamil classics, Mahauiahopadyaya Pandit V. Swaminatha Ayyar,. 
and of which the date of composition is as yet a mystery, contains, in the eleventh 
canto, a description of the river Vaigai (near Madura) in flood. The author of 
this poem NaUuntuvanar, commonly believed to be one of the sa,ngam poets, to 
who'm Ve also owe Kalittogai, says (see Text, English translation and commentary 
extracted below, page 109) that he witnessed the flood on a morning when the 
moon was eclipsed, when the nakshatra Krittika (2b*7° to 40° longitude) was at 
day-break “ high up,” i.e., at or near the zenith, when Mars was in Mesha (0° to 
29° longitude), Jupiter was in Mina (330° to 359°), Saturn was in Dhanus and 

S fing towards Makara (say 260° to 268°), Venus in Risbabha (30° to 59°) and 
ercury in Mithuna (60° to 89°). 

243. This extract from the poem is a horoscope in the true sense of the word, 
for it is a time-record, though one drawn up on the occasion of the occur¬ 
rence of a flood, not of the birth of a human child. It is just the kind of horos- 


misTfy 
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that one would expect from the Babylonian prototype. There are many 
circumstances which make the investigation of this mysterious time-record as 
difficult as it is interesting. In the first place, if the poem really is very 
ancient, the poet may have become acquainted only with the mean positions of 
the planets, and he may have supplemented his knowledge by observing their 
actual situation in the heavens Secondly, the above positions are recorded in 
Tamil verse, whose quaint language cannot be understood even by Tamil readers 
without a reliable commentary. In this case the commentator, himself an ancient 
classical author, Parimelalagar, whose commentary on Tiruvalluvar’s Rural is 
well-known, enjoys the reputation of being thoroughly reliable in’literary matters 
and he may be presumed to be no less so in astronomical matters. Thirdly, 
neither the lunar month nor the position of the sun is referred to directly in the 
passage, but from the circumstance that nakshatra Kritbika, whose sidereal longi¬ 
tude is between 267° and 40°, was in or near the zenith at daybreak, the 
commentator, Parimelalagar infers that the sun must have been at' or near 90° 
from this position, i.e., the sun’s longitude must have been between 1167° and 
130° since he had not yet risen when the nakshatra was in the zenith. If so, the 
sun must have been in the first few degrees of Sim ha ra§i, and the time must have 
been within the first few days of the month of Avani or Simha ; this, in fact, is the 
commentator’s own statement. There is a fourth circumstance which the com¬ 
mentator is careful to note as limiting the position of both sun and moon ; for 
he remarks that as it was a time of lunar eclipse in Sravana month, the moon 
must have boenjn nakshatra Sravishthd or Dhanishtha (293-3° to 3067° according 
t© Surya and Arya siddhantas; 294° 7'5" to 307° 7'40" according to Brahma 
siddhanta and Siddhanta Siroraani, see Eye-table, section s); and as the tilhi or 
distance from the moon to the sun at the middle of a lunar eclipse is exactly 
180°, the sun’s longitude could not have been less than 133-3° or more than 127° 
whichever of the four siddhantas was followed ; and he could not have been more 
than 7 days old in Simha rail or month. An astronomer may be disposed to 
object that the hypothesis of the sun being in Simha raii and the moon in 
Dhanishtha nakshatra hangs on a single peg, namely on Krittika nakshatra being 
exactly at the zenith, but the ancient Tamil commentator Parimelalagar appears 
to have entertained no doubt on the point. Fifthly, from the position of Mercury, 
and more especially from that of Venus recorded by the poet, 60° to 89°, and 
30° to 59°, respectively, when the sun was, according to the commentator, between, 
say, 120° and 127°, it may be inferred (if the commentator is right) that the poet 
could not have recorded, or even contemplated, actual positions in respect of these 
planets. The possibility that he referred to actual positions in respect of Venus 
and Mercury as well as of Mars, Jupiter and Saturn, constitutes in fact the crux 
of the problem ; and we shall examine this alternative later. It will be seen from 
the anomaly and equation tables of Mercury and Venus (Table IV of the present 
work) that their maximum distance from the sun is 26° and 48-03°, respectively 
(i.e., the sum of maximum equations for each planet in Table IV), whereas 
according to the poet’s description, Venus was not less than 60° and Mercury not 
less than 30 L from the sun. Thus, in the case of Venus, it is clear that if the sun 
was really in Simha, the poet could have had in view its mean longitude only ; 
and if so, it becomes pertinent to ask whether he did not contemplate mean 
longitudes in the case of the other planets also. This is our sixth difficulty. [The 
difference between mean and actual longitudes in the case of Jupiter and Saturn 
is never very much, but Mars’s actual position may be removed by as much as 
51-6° from his mean position.] 

249. Seventhly, and lastly, the poet may have recorded the positions of the 
planets either actually as he saw them in the heavens, or partly as he saw them and 
partly as he imagined them from his knowledge of astronomy. As we have just 
observed, however, he could not possibly have seen Venus in the position he has 
recorded, if the solar month was Simha or Avani, as stated by his commentator. 

250. Having noted all these seven difficulties, we shall endeavour to solve 
them, and Table V-A should enable us to do so if there is a solution. To use 
Table V-A properly, we want two temporary tables which we should make afresh 
for each problem, and which we shall call respectively “ the table fora fixed year” - 
and “ the table of moveable years.” We note first of all from Table IV the mean 

26 
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positions of the planets in 1 B.C., i.e., 0 A.D. (which we treat as our fixed year) 
at a time when the mean longitude of the sun was about 125°, or when about 130 
days of the Indian solar year had passed (Table IV-C). ^This is a good average 
time of the year for the occurrence of a lunar eclipse in Sravana. 

TaMe for fixed year 1 B.O. = 0 A.D. 

Mean positions of planets at end of 130th day of the Indian 
solar year, 1 B.C., or 0 A.D. 


— 

Mars. 

i * 

Jupiter. 

Saturn. 

<1) At commencement of Indian solar year in B.C. 1=0 A.D. 
(Table IV) . 

254*74° 

163-17° 

70*54 

(2) Planets’motion for 130 day's (Table TV). 

68*12° 

10-80° 

4*35° 

(3) Total . . . 

322-86° 

173-97° 

74-89° 

(4) or in nearest degree . . 

323° 

174° 

76° 

(5) Actual geocentric places recorded by the poet 

0° to 29* 

380° to 359° 

270° to 29.9° 

(6) Mean position* corresponding to actnal positions recorded 
bv the poet (according to planetary eye-table). 

320° tc 340° 

320° to 348° 

274° to 303° 

(7) To (4) we have to add in order to arrive at (6) mean posi¬ 
tions corresponding to those recorded by the poet 

—3° to +17° 

146° to 184° 

195’to 224° 

«(8) If the year we are in search of is B.C., tlien we should 
in order to reach it, add algebraically to (4) 

-843° to —8° 

-180° to -210” 

-130° to -160° 


251. We now see the use of Table V-A which will enable ns to construct our 
second table, the one for moveable years, in other words to determine approxi¬ 
mately, as a first step, the year or years A.D. or B.C. when alone the increases in 
longitude noted in the last two lines (7) and (8) supra were possible. Line (7) of 
the table will help us in A.D, years and line (8) in B.C. years. 

252. Table V-A does not give the increases of longitude of Venus or Mercury 
from year to year, because their positions are difficult to follow except in the 
light of the sun's movements and if the others are right, a difference in the 
position of Venus and Mercury alone may not matter; on the other hand, if in 
the year that we fix upon, Venus and Mercury happen to be in the positions 
required by us, so much the better. The actual positions of both Mercury and 
Venus depend but to a small extent on their mean longitude and principally on 
the sun’s. 

253. It is usually therefore, enough, provided we know the month, to set to 
work with the three major planets, Mars, Jupiter and Saturn, particularly when 
we are in search of actual positions. We may repeat once more that the mean 
longitude neither of Venus nor of Mercury is a guide, except indirectly, to their 
actual position which is determined by the sun’s position, coupled with the annual 
and anomalistic equations of Venus or of Mercury as the case may be. We 
shall find that the search for the positions of three planets is tedious enough 
when our object is not merely to find when the planets attained certain mean 
positions, but to locate them in their actual positions in a year satisfying all our 
•conditions. In the case of Mars in particular we have to bear in mind that the 
difference between his actual and his mean position varies according to the time 
of the year. This fact is made evident by Mars’s eye-table, which shows us 
that in order that Mars may be actually in Mesha (0° to 29°) on or about the 
130th day of the year, his mean position should be between 320° and 340°, and 
the addition we have to make to the mean position of Mars on the 130th day of 
our fixed year (1 B.O.) in order to arrive at an actual position in M6sha raii is 
— 3° to + 17° which we have accordingly entered in line (7) of the table in 
paragraph 250. In the case of Jupiter and Saturn we have taken the precaution to 
extract their mean positions also from their respective eye-tables, but the difference 
is not very much in their case. 

254. We find from Table V-A that the only years out of 4,000 which can 
possibly sjitisfy most of the conditions of our search (i.e., those as to the moon 
being in Sravana and as to the mean longitudes of the three planets, Mars, Jupiter 
and Saturn) entered in line (6) of the table in paragraph 250 are the following. 
This will be our table of moveable years from which we should be able to select one 
to suit our purpose finally. It is therefore of the utmost importance to include in 
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our table of moveable years in the first instance all possible years, so that even 
if we have to make another table for our fixed year, as we shall have to do in this 
case, we may not have to change our second table or table of moveable years. 

255. Table of moveable years with reference to 1 B.G. or 0 A.D., as a fixed 
year ; 130th day of Indian solar year. Mean longitude in fixed year 1 B.G. (». line 4 
of the table in paragraph 250). 

823° (Mars) 174° (Jupiter) 75° (Saturn) 

Limits of increase sought ( v . lines, 7 and 8 of the table in paragraph 250), in 
other words, quantities to be added to the mean longitudes of Mors , Jupiter and 
Saturn at full moon in Sravana, 1 B.G., in order to arrive at the mean longitudes of 
the same planets at the end of the same tithi in the year sought. 


A. D. Years ; - 3° to -1- 17° (Mars) + 150° to + 180° (Jupiter) 200° to 230° (Saturn), 

B. G, Years: ~ 343° to - 3° (Mars) - 180° to - 210° (Jupiter) - 130° to - J60° (Saturn). 

Years, 

Day of solar year 
corresponding to 
Sravana 
full moon. 

Mars. 

(Table 

V-A). 

Jn pifcer. 
(Table 

V-A). 

1 

| Saturn, 

1 (Table 

1 V-A). 

[ 

A.D. years. 

A.D. 17 (lunar eclipse in Sravana—gee Table II) .. 



■' | 

1 

134 

14 

158 

208 

A.D, 634 (lunar eclipse in Ashatfhu—Table II) 

128 

31 

161 

. 187 

A.D. 694 (lunar eclipse in Alvina—Table II),.. ... ... ... 

114 

365 

181 

200 

A.D, 871 (lunar eclipse in BJbadr&pada—Table II. sun’s longitude 
157°). 

136 

34 

163 

203 

A.D. 931 (no lunar eclipse) , . . 

131 

358 

173 1 

216 

A.D. 1050 (lunar eclipse in 8rava#a — Table II) . 

134 

95 

185 ! 

230 

A.D. 1108 (lunar eclipse in Karttika— Table II) . 

123 

37 

146 ! 

219 

A.D. 1168 (lunar eclipse in Afivina—Table II) 

129 

1 

166 t 

232 

A.D. 1648 (lunar eclipse in Karttika—-Table II) . 

B.G. year$. 

1X6 

15 

178 1 

195 


A.D.— ICO, i.e., 161 B.C. (Innar eclipse in Sravapa —Guinness* 
Tables). 

... 

— 25 

— 176 

— 155 

A..D. —220, i.e., B.C. 221 (no eclipse in Sravana but there was a 
lunar eclipse in May 9, KiBhabha solar month—Guinness’ Tables). 

... 

— 349 

— 196 

— 168 

A.D. -397, i.e., B.C. 398 (no eclipse in Sravana, but there was a 
lunar eclipse in May 17, which would be the month of solar 
Mithuna or lunar Jyeshtha— Guinness 1 Tables). 

... 

— 28 

— 168 

- 171 

A.D.— 3672, i.©„ 1573 B.C. (no lunar eclipse) ... ... ... ... 

.... 

— 289 

— 186 

— 128 


. 256. The B.C. years will not yield us any date when there was a lunar eclipse 
in Sravana and when the three major planets were in the positions assigned to 
them by the poet. Although there was a lunar eclipse in Sravana of 161 B.C., 
the mean position of Mars was then such that the planet could not’ actually have 
been in Mesha at full moon in Sravana of that year. The other B C. years in our 
table of moveable years are not worth investigating, since there was no lunar 
eclipse in two of them, while in the third, the eclipse was in Jyeshtha, and Mars’ 
mean position (323° — 28°, i.e., 295°) was not such as to give us an actual position 
for that planet in Mesha. P 

257. Incidentally, we may note first that Table V-A is equally useful for a 
search up to 2000 B.C. or down to A.D. 2000, or for any period of 4,000 years in 
all. Secondly, in order to use Table V-A, it is not necessary that we should make 
a start always with mean longitudes of 1 B.C. We may start by calculating 
mean longitudes for any year B.C. or A.D. and, with that as a fixed year, proceed 
to determine, by addition or subtraction according to Table V-A, the mean longi¬ 
tudes attained on the corresponding day in any other year which we may call the • 
moveable year. The mean longitudes of the three superior planets for every 10 
completed days in the principal years from which, according to the nature of the 
problem, the choice of a fixed year will have to be made are given at the beginning 
of Table V-A. These years are 3201, 3102, 2101, 1101, 101, 1 B.C. and A.D. 1000 
and 1800. The advantage of making a start with I B.C. or 0 A.D. is that each 
one of the moveable years in our field of selection (the second table) becomes 
ipso facto an A.D. year. This, however, is an advantage which we can easily 
forgo, provided there is any reason for choosing a fixed year other than 1 B.Oi 
i'be method of subtraction for B.C. years has obvious inconveniences and it will 
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generally be better to use the method of addition even for B.C. years, as illus¬ 
trated in section iii of this chapter, on Hama’s horoscope (paragraph 294, p. 118 
below). 

258. In A.D. years, if we apply the test of a lunar eclipse in Sravana month 
which, as is the case with eclipses always, ought to be a conclusive test, and if the 
ancient commentator is right, there is only one year which satisfies more or less the 
Paripadal horoscope, although some critics may demur a good deal to accepting it; 
and that is A.D. 17 in which the actual positions of Mars, Jupiter and Saturn were, 
as any one may, with a little trouble, satisfy himself by following the instructions 
in paragraphs 237 and 289 supra, or much more quickly by using tables V-A 
and V-B. 

Mars 25*5° in Mesha. 

Jupiter 334° or 4° in Mina. 

Saturn 274’ 1° or 4° in Makara. 

Venus’ mean longitude at the same date was 28° which was only 2° short of 
Bishabha; it has already been shown (paragraph 248; that Bishabha was an 
impossible rasi for the actual position of Venus under the given conditions; in 
A.D. 17 on Sravana full moon day she was actually in 90*02° (end of Mithuna or 
beginning of ICarkataka). Mercury’s mean longitude at Sravana full moon of 
17 A.D. was not Mithuna, but 252*77° (Dhanus) and his actual position was 
156*02° (Kanya). 

259. Among the possible A.D. years which we selected with the help of 
Table V-A there is only one, other than A.D. 17, in which there was a lunar eclipse 
in Sravana month, and that is the year A.D. 1050; but in that year Mars’ increase 
of mean longitude was- +95° which would never give us an actual position for 
Mars in Mesha (in fact it yields an actual position 92*57° i.e , 3 degrees in Karkataka, 
the fourth raii instead of the first). Also, in A.D. 1050, neither Venus’ mean, nor 
her actual position, was satisfactory. Therefore, apart from considerations of 
the probable period of the literary work Paripadal, A.D, 1050 must be rejected. 

260. The fixation of A.D. 17, as a date for the poem, however satisfactory 
it might be to the upholders of the theories propounded by the late Mr. Kanaga- 
sabhai Pillai (iu his Tamils 1,800 years ago) and by Mr. A. Kumaraswami (quoted 
by Dr. Hijltzsch in South Indian Inscriptions, volume II, Part iii, p. 378, 1895), 
namely, that the extant Sanyam literature in Tamil was produced in the first 
century A.D., runs counter to all probabilities, as inferred in paragraph 245 supra, 
of the period when Indian astronomers coul d have begun to calculate the move¬ 
ments of the planets. There is a bare ‘possibility, as the writer has already 
hinted, that the South-Indian astronomers received the elements of the planetary 
motions from a direct Chaldean source in the centuries immediately preceding the 
Christian era, but it has to b£ remembered that there is no evidence of their 
having habitually cast horoscopes before the seventh century A.D. If would appear 
that from Alexander’s time at least the Sramanas (or Jains) boasted of an. 
astronomical learning equal or superior to that of the Brahmanas, and possibly the 
Jain astronomy inculcated a knowledge of the planetary motions, and Jains were 
plentiful in Southern India from the fourth century B.C. There is also a good deal 
that has a look of great antiquity about it in the way in which the Tamil people 
have clung to the solar reckoning when all the rest of India practically followed 
the lunar reckoning, in the peculiar way in which they name some of the solar 
months when ordinarily all other month-names have been confessedly borrowed 
from Sanskrit, in the many variations of solar month-names, to be found among 
primitive tribes in Southern India, e.g., Tulu month names, noted by Dr. Bounrll. 
in his South Indian Palaeography, and Toda month names on the Nilgiris, noted 
in Dr. Rivers’ Todas ; and lastly in the many synonyms which are to be found, in 
Tamil only, for the names of nakshatras. (See Pihgala Nigandu.) 

261. Still, before accepting A.D. 17, one would like to know something about 
the other evidence for the relative age of this poem Paripadal, as compared with 
other works of the sangam age. Most of the productions of that age which have 
come down to us have come down only as anthologies, and this is a class of 
literature peculiar to Tamil. Hundreds of poets are known to have flourished 
during the sangam age in each part of the Tamil country : of a very few of them 


<SL 


ohap. v. — planets; sec. it; the pauipaiml iioboscope ; pabas. 262—265 105- 


lfke Tiruvalluvar, llango-Adigal, Slttalai Sattanar, TiruttakkatSvar (authors of the 
well-known Rural, Silappadikaram , Manimelcalai, and Jivalca Chintamani, respect¬ 
ively) we have entire works that have come down to us, as sangam works r 
all the rest are preserved either by name only or in ancient anthologies, called 
Padirrupattu , Pura-v.dnuru, Aha-nanuru, Ndladi , Narrinai , Kurunlogai, etc.; and 
we are left to conjecture the period during which these poets’ works must have 
been current, each in its entirety, before their posterity thought it prudent to- 
preserve them in anthologies or excerpts of their works; and such abridgements 
must have been necessitated by the rapidly accumulating bulk of literature and 
the difficulty and expense of making copies of entire works. The careful way* 
too, in which these anthologies were compiled, the number of genuinely good poets 
whose remains are, as it were, enshrined in them, and the scrupulous accuracy with 
which they were annotated by eminent commentators, some of them men not less- 
famous than the authors whom they annotated, roust make us pause before w r e 
can limit the sangam period, (even supposing it came to an end about A.D. 800), to 
less than three or four hundred years before that date ; that is, nobody would 
have taken the trouble that has been taken with these anthologies or in* editing 
so systematically such minute extracts unless the poets’ names were really ancient 
and nearly as venerable Ihen as they are now. In the allegorical language of the 
legend associated with the origin of Ndladi, the sangam editors were so fastidious 
in their choice that they salvaged only those productions which had resisted the 
devastating flood of time. See further Paper No. (iii) in Appendix “ on the 
chronology of early Tamil Literature.” 

262. About Paripddal itself, its venerable editor in print tells us in his preface 
that he was able to secure only two manuscripts (which were copies, the one tran¬ 
scribed from the other) containing the extant portions of the anthology (20 out of 
70 ancient selections), and certain other manuscripts containing a few fragments : 
and it is scarcely likely that any portion of this work, not already published by 
Mr- Swaminatha Ayyar, will ever come to light hereafter and help us to unravel the 
age of its composition, or, supposing that it really belonged to the first century 
A.D., to enlighten us as to how the poet acquired his knowledge of planetary 
astronomy. Even so, other portions of the Paripadal anthology which deal with 
developments of Saivism and Vaishnavism seem to be more recent than the first 
century A.D., if we are to follow Dr. Bhandarkar and other eminent authorities. 

263. We have so far given full credit to the ancient commentator Parimela- 
lagar for correctly interpreting the poet, but we have done so at the expense, so 
to say, of the positions of the inferior planets, to one of which only ^(viz., Venus) 
the commentator’s hypothesis of sun in Simha and a lunar eclipse in Sravana month 
allows even an approximately correct mean position, while Mercury’s position, 
whether mean or actual, has^to be abandoned altogether on that hypothesis. Also, 
the time of lunar eclipse in Sravana month in A.D. 17 was not the moraine but* 
as any one may satisfy himself by computing the sun’s and moon’s anomalies and* 
equations, at •55 of th,e day (i.e., an hour after sunset) on the 27th July A.D. 17. 
This is the first feature that strikes us as defective in the commentator’s 
hypothesis; for the poet says that, when Krittika nakshatra was at or near the 
zenith at daybreak on a certain day, “ presently ” (the poet is careful to use the 
expressive Tamil adverb ollai, i.e., “presently ”), there was an eclipse of the moon. 
The poet would not have referred in these terms to an eclipse which bad occurred 
the previous evening or which was to occur in the evening of the day when 
Krittika was near the zenith in the morning 1 . 

264. We are reluctantly led to the conclusion that the commentator was, like 
ourselves, trying to make the best of an obscure text, but that not having at band 
the astronomical tables that we have, he hazarded his hypothesis about the lunar 
eclipse having occurred Jn the month of Avani or Simha, when the moon was in 
nakshatra Dhanishtha or Sravishtha, simply because Krittika nakshatra was thought 
by him to be then at or near the zenith, and also fell into the error of supposing 
that a position of the sun in Simha rasi was compatible with Mercury being 
actually in Mithuna or with Venus being actually in Bishabha. 

265. It is somewhat dangerous, even in a purely astronomical speculation, to 
reject the authority of a commentator like Pari me] al agar, but the astronomical 
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critic cannot discharge his duty unless he exhausts every reasonable alternative 
that presents itself; and after all, it seems to be more than doubtful whether 
Parimelalagar was the real author of the commentary on Paripddal which passes 

under his venerable name. 

* 

266. A lunar eclipse in Ashadha month, with the sun about 90° in mean 
longitude, is no doubt more compatible with actual positions for Venus and Mer¬ 
cury. in RishabHa (60° to 69°) and Mithuna (60° to 89°) respectively, and we have a 
year among the A.D. years in our table of moveable years in paragraph 265, when 
there was a lunar eclipse in Ashadha, and that is the year 634 A.D. This eclipse 
occurred on 17th June 634 A.I)., and the exact time of its occurrence, according to 
the Arya siddhanta, as will be seen from one of the specimen problems worked out 
under the Arya siddhanta Eye-table (p. 169) was 4,42 a a.m. The centre of the 
eclipse, according to Surya siddhanta was the moment of sunrise. (The reader 
should be able to verify this from Table II and Surya siddhanta Eye-table e, h. and 
y.) It looks as if we had got hold of the very kind of lunar eclipse (grastasthamana, 
i.e., the setting of the moon in a state of eclipse, see paragraph 29) that the poet 
says he actually beheld. It is true that in making a bid for this eclipse, we are 
setting aside the commentator' 1 s hypothesis, that because Krittika (30°) was in the 
zenith at day-break, the sun must have been in or about 120° sidereal longitude. 
But the poet's description of Krittika may mean “ at or near the zenith” and it is just 
as reasonable to suppose that a Tamil poet using the word toyar (sjuit) in this context 
may have employed it to mean “high up” as that he meant “at the zenith.” 
The eclipse was a partial one of 1-| digits and occurred, according to L 1 Art de 
Verifier les Dates (the standard French work quoted in paragraph 134 supra) at 
11-30 p.m. in the Paris meridian, i.e., about 4^ a.m. next day in the meridian of 
Madura. At this time the moon was eclipsed for an hour (see paragraph 135). 
The point of the ecliptic rising at that hour must have been that which rose two 
hours before the sun, i.e., the 69th degree of the celestial longitude. Krittika 
nakshatra whose initial longitude is from 20° to 26° (according to the siddhanta 
followed) must have been at this time (4 a.m.) at least about one-third way up the 
heavens. By sunrise Krittika would have advanced to a point in the heavens 
about 30° from the zenith to the east. At 4-30 a.m. the darkness of the eclipse, 
though it was partial, would be such as to allow stars to be distinguished, not¬ 
withstanding the full moon, and Krittika would still be fairly high up; and 4-30 
or 5 a.m. is apparently the time indicated by the poet’s expression pular vidiyal, 
i.e., at the first dawn. 

267. If we search for a suitable year with a lunar eclipse in Ashadha month 
and with Mars, Jupiter and Saturn in the positions recorded by the poet, we shall 
want a preliminary table somewhat different from the one in paragraph 25 u with 
which we started. Our starting points for 1 B.C. will then be as follows:— 


— Mars. 

Jupitar. 

Saturn. 

(31) Cornmehcemenfc of Indian solar year in 1 B.C., A.D. 0 ... 

(2) Planets’ motion for 89 days. 

(3) Total ... 

(4) or in nearest degree.. 

(5) Positions recorded by the poet 

(6) Mean positions corresponding to those recorded by the 

poel (by Planetary eye-tables) ... 

(7) dumber of degrees to be added in each case to (4) in 

order to arrive at (6) . 

254"74° 

4«-04° 

163'17° 
7-39° 

70-54° 

3-98° 

301*38° 

170-60° 

73*52° 

302° 

0° to 29° 

314° to’ 347° 

12° to 4-6° 

171° 

330° to 369° 

320° to 350° 

150"to 180° 

74° 

270° to 299” 

274° to 303” 

200° to 230” 


For Mars we shall now want an increase of longitude (over and above his 
1 B.C. longitude) of 12° to 45°, for Jupiter 150° to 180°, and for Saturn 200° to 230°. 
We see that these limits are not such as to modify our second table or table of 
moveable years, on page 103, that is to say, the years included by us in that table 
will serve us as the possible years in this case also. And there is only one year 
among the A.D. years included by us in the table on page 103 which had a lunar 
eclipse in Ashadha. The possible year 398 B.C. when the sun was in Risliabha has 
to he rejected^ because Mars, at the eclipse of that year was, as already stated 
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(paragraph 256) not in Meaha. (If Bhadrapada or Jyeshtha were suitable months 
for the lunar eclipse and for the sun’s position, we would have to change our starting 
table again, but we know—paragraphs 248 and 256—that the month of 
Bhadrapada would be too late for the recorded positions of Mercury and Venus and 
in Jyeshtha the sun would be too near Krittika nakshatra. Moreover our second 
table would not be different for Jyeshtha, for which the limits of increase of longi¬ 
tude for Mars would be — 9° to -f 30°, limits already included in our table 
of moveable years, and in that table there is no lunar eclipse in Jyeshtha.) 

268. The mean longitudes of the five planets at mean sunrise (6 a.m,) on 
17th June A.D. 634 (full moon tithi of lunar Ashadha month when the moon 
was in a state of eclipse), were as follows 


— 

Mars. 

Jupiter. 

Saturn. 

Venus. 

Mercury, 

Mean longitudes ... 

I 331-92’ 

i . 1 

330-63” 

262-41° 

266-28° 

371*56’ > 


and the actual positions, whether we follow the instructions in paragraphs 237 and 
239 supra, or the much simpleriprocesses by the Eye-tables, or by Tables'V-A and 
V-B, fully illustrated in the next two sections of this chapter (pp. 112 and 133) 


were— 

actual geocentric places 

[ 16*32° 

339*53° j 256*51° 

41 *53 3 

70 - 558 ° 

and the Basis 

Mesha. 

Mina. i.e., second-half of 

Rishabha. 

Mithima. 

1 


; Dhanus, 13° 

1 short of Makara. 

.! -c 1 




This seems far more satisfactory than the uncertainties in which we were 
landed by our first attempt to follow the ancient commentator’s hypothesis at all 
costs. All the planets are now in the actual positions recorded by the poet and 
we have not lost even one, not even Mercury, though we made no special endeavour 
to search either for that planet or for Venus. It is true that our result for Saturn 
is IS 0 short of Makara but that in all probability is what the poet himself means. 
His verse (see page 109 below) may be translated: “ Saturn was at the end of vil 
(i.e., Dhanus) and was going to Makara,” which makes much better sense of the 
text than the commentator’s gloss : “ Saturn was in the rasi following Dhanus, 
i.e., in Makara.” Moreover, as happily pointed out to the author by Mr. Manikka 
Nayagar, Tamil virkadai might mean what the commentator says, but Tamil 
viUirkadai, the expression actually used by the poet, can only mean “ at the end of 
vil, i.e., of Dhanus ” not “ after Dhanus.” The commentator is, however, right 
in noting that the poet evidently views with satisfaction the fact that each of the 
planets Mars, Jupiter, Saturn, Venus and Mercury was either in his own house 
(svakshetra) or, (in the case of Saturn) going to it. In astrology, Mars per¬ 
manently owns, or is lord of, Mesha, Jupiter is lord of Mina, Saturn of Makara, 
Venus of Rishabha, and Mercury of Mithuna. A planet like Saturn going to his 
own house is said to be very powerful, even though he may not be actually in it. 
We have also to note (see paragraph 297 below) that according to the Surya sid- 
dhanta, Saturn’s place in 101 B.C. was 6° in advance of tho place assigned to him in 
thi3 work, and in A.D. 900, the planet occupied nearly the same place as he 
would by this work. In A.D. 600 his place by Surya siddhanta must have been 
at least 2>4° in advance of what is deducible from the present work. We say 
“ at least ” 2-4°, because subsequently a blja was admitted in the case of Saturn 
which, if it had been accepted or adopted in A.D. 634, would have had the effect of 
advancing by several degrees the position of Saturn, just what we want in order 
to satisfy the commentators but we must at the same time remark, that the 
bija was in all probability adopted after A. D. 900 when the position of Saturn by 
Surya siddhanta began to fall behind his actual position in the heavens (see Table 
in paragraph 297, page 121 below, and also Burgess’ Surya siddhanta, page 165, and 
Bentley’s History, page 126). We may take it that Saturn’s mean place by 
Surya siddhanta was about 260° or 10° short of Makara. What tables were used 
in India in 634 A.D. for ascertaining Saturn’s actual place we do not know. On 
the particular morning in question, Saturn was above the horizon when the sun 
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vas rising (sun being in 86th degree and Saturn in 256th of longitude). About 5- 
a.m., Saturn may have been just above the horizon or just below it; but the poet 
evidently was able to calculate where Saturn was at the time, whether or not he 
saw it in the heavens during the eclipse. 

269. The poet does not say that the sun -was in Siihha; which he would surely 
not have omitted to note if that had been the case, because Simha is the sun’s 
own house and the poet evidently noticed the fact that the five planets Mars 
Jupiter, Saturu, Venus and Mercury were each in (or going to) his own house! 
The moon’s own house is'Karkataka or Cancer, and the moon just then was iri 
Dhanus (2‘. 6° mean longitude). 

270. On the whole, we need have no doubt now but that the poet was 
writing about the lunar eclipse which happened at or a little before sunrise on 
17th June A.D. 684; and if our solution is at all near the mark, it furnishes us 
with a very reliable landmark in the history of Tamil Sangam literature, a land¬ 
mark which, incidentally, is in perfect accord with another which was brought to 
light by the author some years ago, viz., the date A.D. 756 to be inferred from 
Silappadikaram* If Tables V-A and V-B had rendered to chronology no other 
service than to enable us to solve this one chronologioal riddle, they would be- 
worth all the trouble expended on their compilation. Table V-A is most useful 
when we know for certain the solar or the lunar month of a horoscope ; hut it is 
equally useful when we have to guess the month in the first instance; for tho 
positions of Mercury and Venus will then enable us to make a rough guess of the- 
month, and for Mars we need only a table of moveable years with fairly wide 
limits of increase of longitude, like the one we actually framed with the help of the 
Mars Eye-table. The limits of Jupiter and Saturn do not vary very much, as we 
may see from their Eye-tables, for one month or for another. It is well to note 
thus the different ways in which our tables of fixed and moveable years should 
be adjusted to suit the mean and actual movements of the different planets. 

271. The author has already taken the opportunity, in paragraphs 216 to 219, 
to warn the reader that in fixing the mean sidereal periods of planetary revolutions 
adopted in this work, he has followed, so to speak, no particular siddhanta but a 
siddhanta of his own. The reasons for this unusual procedure on his part are (1) 
that no two siddhantas agree in this important matter, (2 j that btjas are freely 
admitted for planets in the Indian siddhantas, and one can never be certain in 
epigraphical research whether a particular record did or did not make allowance for 
blja, (3) that one never knows which siddhanta to follow, (4) that where there is an 
antecedent probability, as in the case of the visible planets, that the person who 
framed a record did so after checking his calculations by ocular observation of the 
planets themselves in the heavens, more weight should be attached to the actual 
position of the planets, as a guide in fixing the time of the record, than to the 
particular siddhanta which may have been followed or to the particular bJja which 
was or was not allowed for. Experience, and the unsolicited testimony of nume¬ 
rous correspondents, particularly of Mr. Ketakar, the well-known author of 
“ Jyotir-Ganita, ” ha3 shown that the present author in employing his own planetary 
siddhanta in Table V-B, has hit off, very accurately, for purposes of historical 
research, the actual positions of all the five planets. In the particular case 
expounded in this section, the place assigned to Saturn agrees very well with that 
which would follow from Professor Jacobi’s Tables published in Ep. Ind., Vol. XII 
(1912). The mean place of Saturn on the day in question was, according to Pro¬ 
fessor Jacobi, 294° -p 322 3 , 37 -j- 5°, 33’ or 262°, 10'whereas the mean place found 
above and fully worked out in paragraph 239 supra is 260°, 24', 6". (It has 
already been shown in paragraph 268 that according to Surya siddhanta, without 
btja, which Professor Jacobi follows, Saturn’s place in A.D. 634 must have been 2’ 
in advance of that arrived at by means of this work.) The actual place, according to 
Professor Jacobi, must be equally close to the actual place arrived at above, because 
his tables, like those in Table IV of this work, are taken from Warren, who adopted 
them from Vaoilala Kuehinna, a Telugu astronomer of the twelfth or thirteenth 
century A.D. 


# See paper iii in the Appendix, * Notes on the Chronology of Early Tamil Literature.” 
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Paripadal, canto 11, lines 4—10. 

(Edition of 1918 by Mahamah opadhyaya V. Swaminatha Ayyar.) 

The Tamil Text. 


Urugelu vejli van.defriyal sera 
varudayyay ppadimakan vayppa pporuderi 
pundi mitunam porunda ppularvidiya 
lanki 1 yuyarnirpa vandanan pankuvi 
nillattunaikkuppa leyda virayaman 
villir kadaimakara 8 mevappam pollai 
madiya raaraya 3 varunalil. 


QeneheSsijis Q&jb/SajeoQ&jr 
evQsau-ec.iuu uip.u>seir euiriiiuuu Guit^Ql. 
L/iiS LSjpesni) QurrQtkpu L/su/r*Jy.iu 
eowS iqiUiriBpu euiBfiemeir £JE®efi 
aS!i«6i)pj&8iM#(gCjutr Qeuujps sSe&piULDeir 
eSeoeSi/bxsDi—ixisff (Su>euuuiru> Gluts* 2eo 
ld^Iuj u>sts>p<u euQ^isaeflsv. 


Jt 


English translation. 

“ On a day when bright Venus joined with the Bull, when Mars obtained the 
Ram, when wise Mercury joined with Mithuna, at the first dawn, when Krittika 
stood high 1 up, when Jupiter was beyond the two houses of Saturn, and when 
Saturn was at the end of Dhanus and going to Makara, and Rahu 3 was fast 
causing an eclipse of the moon ...” 

Parimelalagar’s Commentary. 

1 " The poet says that Krittika was on high at daybreak in order to 
indicate that the sun was in Simha. 

8 “ i.e., when Saturn, the brother of Yama, had reached Makara which comes 
after Dhanus. 

3 “ The meaning of pampollai . . . varunal is that it was Sravishtha 

nakshatra on the full-moon day of the month of Avani. Therefore, it is evident 
that the moon and Rahu were in Makara, and Ketu in the seventh house from 
Makara, i.e., in Karkataka.” 

“ The^sense of the passage is ‘at an eclipse of the moon on a day of 
nakshatra Sravishtha in the month of Avani, when the planets were in the rasis 
which are their own houses.’ ” 

Section hi. — Perpetual Planetary Almanac.—Ascertainment of the actual place of a 
planet (Mars, Jupiter , Saturn, Venus or Mercury ) on any day in any year 
between 3102 B.C. and A.D. 2000.— Rama's and Sankara's horoscopes . 

272. The reader who has followed attentively the observations made in the 
last section will have noticed (1) that it is a comparatively easy matter, with the 
help of Table V-A, to ascertain the year or years in which the planets Mars, 
Jupiter and Saturn attained any specified mean longitudes, but (2) that it is by 
no means easy to arrive at the actual places of these planets on the dates that we 
wish to examine, if our method of computation is to be that prescribed in para¬ 
graphs 237 and 239; and (8) that the ascertainment of the mean longitudes of 
Mercury and Venus in any year does not give even a rough indication of their 
actual places which depend mainly on the sun’s longitude and to a very minor 
extent on the mean longitudes of the planets themselves. Much of our difficulty 
would disappear, if having been given a particular mean longitude for a planet, we 
could ascertain at once, without going through the 12 steps described in para¬ 
graphs 2S7 and 239 supra, the actual place of the planet. It is proposed to show 
in this section how the task of the investigator in this respect can be simplified 
without any risk to the accuracy of the result. 

273. The most useful device in astronomy for calculating the moments of 
occurrence of phenomena in times long past is by means of cycles of recurrence. 
It will be shown in an appendix that the body of the present ephemeris was 
constructed upon a basis of cycles of recurrence in respect of the ending moments 
of tithis and nakshatras and their equations. In the same way we can make use 
of certain cycles of recurrence in the case of planets also, The principal cycles of 
recurrence for planets are noted at the beginning of Table V-A and the reader 
will do well to study carefully the effect of each cycle which will be explained 
presently. We learn from the Encycl. Brit , (11th Edition) art. Astronomy , History 
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■of —, that the Babylonians of the second century B.C. used some of the very cycles 
of which we are about to learn the use, viz., 79 years for Mars, 46 years for 
Mercury, 83 years for Jupiter, 8 years for Venus and 59 years for Saturn. 

But we want longer cycles than these if we wish to extend our calculations 
over long periods of time without sacrifice of accuracy. The most useful cycles 
for our purposes are accordingly the following, to most of which the reader has 
already been introduced in paragraph 222 :— 

(1) For Mars, 363 years ; increase of mean longitude . -)- 0-107944° 

( 2 ) For Jupiter,* 005 years ; increase of mean longitude 4- 0-19714° 

(3) For Saturn, 383 years; decrease of mean longitude ... _ 0-091536° 

(4) For Venus,* 235 years ; decrease of mean longitude ... — 0-3897° 

(5) For Mercury, 355 years; decrease of mean longitude ... — 0 091505° 

There are other cycles which are tabulated at the beginning of Table V-A,' 
but the above are so important that an investigator should be able to recall them 
and the corresponding increases or decreases of longitude from memory to at 
least two decimal places. 

The meaning of the above cycles of recurrence is this : After 363 years from 
any given date, reckoned by the solar day of any Indian year, say the 10th solar 
day, the 100th solar day, the 125th solar day, etc., of Indian solar year 1 B.C. or 
A.D. 0, the planet Mars returns to the same mean longitude as at the beginning of 
the period of 363 years, increased by-11°. Now the actual position of Mars is 
determined by a certain algebraical addition to his mean longitude, which addition 
in turn depends upon the difference between the mean longitudes of the sun 
and Mars on that date and the difference between Mars’ apsis and Mars’ mean 
longitude. On any given solar day, say, the 10th, the 20th, the 200th, or the 
325th day of the. Indian solar- year, etc., the sun’s longitude is always the same 
from year to year, the very slight variations noticed in paragraph 189 supra 
being negligible for our present purpose; and the longitude of the apses of ail our 
five planets do not vary from year to year as will be seen from Table IV. 
Consequently, when Mars’ mean longitude on any solar day of the year is the same 
or practically the same as on the same solar day at the beginning of our 363-year 
period, it follows that his actual place must also be the same as at the beginning 
of that period. The same observations apply to Jupiter after 605 years, to Saturn 
after 383 years, to Venus after 235 years and to Mercury after 355 years, making 
allowance for the fact that the actual places of Venus and Mercury follow closely 
those of the sun. Since the increase or decrease of longitude after each of these 
cycles of recurrence is less than half a degree, it follows that even after four 
cycles of recurrence, which in the case of the shortest cycle, that of Venus, is 
•equal to 1,040 years, the difference in mean longitude is still negligible for our 
purpose; indeed, in the case of Jupiter, Saturn and Mars, which are the most 
important planets, we may repeat the cycles of recurrence up to 2,000 years with¬ 
out any sensible difference in the actual place of any of these planets ; and in the 
case of Venus there is an important cycle of 948 years (noticed in paragraph 222 
supra) which makes it possible to construct out of our cycle of 235 years a table 
of geocentric places for Venus for 10,000 years without any appreciable risk 
of error. 

274. If, therefore, we could calculate the actual places of planets for 235 
years in the case of Venus, for 355 years in the case of Mercury, for 363 years in 
the case of Mars, for 383 years in the case of Saturn and for 605 years in the 
oase of Jupiter, we should have the means at our disposal for ascertaining the 
actual places of these planets on any day in any year for a period of 2,0C0 or any 
number of 1,000 years forwards or backwards. ' Table V-B gives the actual places 
of these planets for every 10 days, for 235 years in the case of Venus, for 363 
years in the case of Mars, for 344 years in the case of Jupiter, for 383 years in the 
case of Saturn and for 355 years in the case of Mercury. In the case of Jupiter 
alone, the cycle fully calculated in Table V-B, and used in Table V-A, is shorter 
than the cycle of 605 years first mentioned, but the shorter Jupiter’s cycle of 
344 years, combined .with a still shorter cycle of 261 years, is capable of yielding 
results fully equal in accuracy to those obtainable with the major cycle of 605 

* Jupiter’s cycle of .1554 years and Venus’ oycle of 9+8 years were used in paragraph 222 supra in preference 
to the shorter cycles of 805 and 235 yeaca here mentioned. ■ 
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years. After 344 years, Jupiter’s mean longitude is changed by — 0*46332°; after 
261 years more his mean longitude increases by -f 0-69111°, so that at the end of 
344 + 261 or 605 years, his mean longitude increases by 0*69111°—0*46832° = 
-f- *2227°, the figure given above. It would of course be more satisfactory if we 
could have tables of actual places calculated to the longest periods of recurrence 
in the case of all the planets, but two considerations prevented the author from 
attempting such a gigantic task. The first was that the calculation of tables of 
actual places is a tedious process and is recognized as such by astronomers in 
the west as well as in the east. For the Indian Chronology (1911), and the first 
instalment of “ Indian Ephemeris, A.D. 1800 to A.D. 2000 ” (published in 1915), 
the author calculated the actual places of planets for every 10 days in the year 
from A.D. 1840 to 1999—2000 A.D., in all about 160 years. These places have 
now been extended, as will be seen from Table V-B, to 235 years (Venus), 344 years 
(Jupiter), 383 years (Saturn), 363 years (Mars) and 355 years (Mercury). The 
second consideration was that so little use is likely to be made of these lists of actual 
places for the purpose of historical investigation, that it did not seem worth while 
to expend the additional time and trouble that would be necessary for constructing 
tables for cycles of recurrence longer than the above, when no corresponding 
improvement in the accuracy of results was in prospect. The single example of a 
useful planetary investigation in Tamil literature, commented on in section (ii) of 
this chapter, encouraged the author to expand his original table for 160 years 
into the present Table V-B, which is practically a perpetual planetary almanac, 
and which ought to answer the needs of the most, fastidious investigator. 

275. In order to use Table V-B for historical investigation, it is necessary 
to take from it the geocentric places of the planets for a particular day and 
apply them to any year past or future according to the key furnished in columns 
5—9 and 11—15 of Table V-A. Column 1 of Table V-A gives the list of years 
from A.D. 1 to A.D. 2000, while column 10 of the same table gives the list of B.C. 
years from i B.C. to 1024 B.C. The reader will please note that columns 2, 3, 4 
of Table V-A give the increase or decrease of mean longitudes of the three 
principal planets Mars, Jupiter and Saturn for any number of years reckoned 
forwards or backwards from a fixed year. The further use to be made of these 
columns in historical investigations has been fully explained in section ii of this 
chapter, paragraph 251, etc. The reader is, therefore, now concerned only with 
column 1 and columns 5 to 15 of Table V-A. An illustration will best show how 
these columns are to be used in conjunction with 'I’able V-B. The first line of 
Table V-A reads as follows (omitting columns 2, 8 and 4, the use of which has 
been fully explained in section ii of this chapter). 

Table V-A. 

Col. 1 Col. 5 Col. 6 Col. 7 Col. 8 Ool. 9 Col. 10 Col. 11 Col. 12 Ool. 13 Col. 14 Col. 15 
Mars. Mercury. Jupiter. Venus. Saturn. B.C. Mars. Meroury. Jupiter. Venus. Saturn. 

A.D. 1 1816 1776 1816 1897 1916 1 1815 1775 1815 1896 1915. 

This means that if we wish to know the actual position of Mars, say, on the 
200th day of the Indian solar year in A.D. 1, it was the same (with a small 
cyclic variation) as Mars’ actual place on the 200th day of A.D. 1816 (Table V-B); 
Mercury’s actual place on the 200th day of A.D. 1 was the same as his actual 
place on the 200th day of A.D. 1776 (Table V-B) ; Jupiter’s actual place on the 
200th day of A.D. 1 was the same as his actual place on the 200th day of A.D. 
1816 (Table V-B.); while Venus and Saturn, on the 200th day of A.D. I, stood 
exactly where they stood, according to Table V-B on the 200th day of A.D. 1897 
and A.D. 1916, respectively. 

Similarly the actual places of the five planets on the 100th day of 1 B.C. 
were the same as their actual places on the 100th day of A.D. 1815, of A.D. 1775, 
of A.D. 1816 of A.D. 1896 and of A.D. 1915, respectively. 

These places can be verified by actual calculation and they will be found to 
be the same as those given by the key in Table V-A, the cyclic variation in no 
case exceeding a degree. In the case of Mars, Jupiter and Saturn the exact 
variation is found a3 follows from the interval between the given year and the 
year which corresponds to it in the current cycle. 

(Mars) The interval between A.D. 1 and A.D. 1816 is 1,815 years — 5 X363 
years. 
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The cyclic variation in Mars’ place for 5 cycles of 363 years each = 5 X. 
(+•107 degree)= + *536 degree or 32'. 

(Jupiter) The interval between A.D. 1 and A.D. 1775 = 1554 + 261 years. 
The cyclic variation in Jupiter’s place for this interval =—*09+'68 — +*59 
degree or 36'. 

N,B —1554 years is a major cycle of Jupiter, vide paragraph 222 supra. 

(Mercury) The interval between A.D. 1 and A.D. 1776 = 1,775 years = 5x 
355 years. 

The cyclic variation in Mercury’3 mean place for this interval is 5x(+‘09) = 
+•45°, but since Mercnry’s actual place depends mainly on the sun’s place and to 
a comparatively minor extent on his own mean place, it will be found by calcula¬ 
tion that Mercury’s place in A.D. 1 did not differ by even ’45 of a degree from his 
place on the same solar day in A.D. 1776. 

The same remark applies to Venus, in whose case the interval between 
A.D. 1 and A.D. 1897 = 1,896 years = a major cycle of 1,661 years + a cycle of 
235 years. 

(Saturn) The interval between A.D. ' and A.D. 1916 is 1,915 years = 5x383 
years. The cyclic variation in Saturn’s place corresponding to this interval is 
only 5 X ( — *08) = — *40 degree or only 24 minutes. 

276. An actual example from a case with which the reader is already fami¬ 
liar will show not only the practical use of Table V-A in historical investigations 
but also the degree of accuracy—a very important point—which we may expect 
to attain by its means. Supposing we take the mean positions of the planets for 
any one of the years in'the table of moveable years in paragraph 254 supra and 
wish to know the actual places of the planets on that particular date, taking first 
the year A.D. 634 which we found was a probable year, the actual longitudes 
(called geocentric places) of the planets at the completion of 89 days of the solar 
year in the year A.D. 634 were as follows :— 

Places of planets on 89 th complete solar day, A.D . 634. 

[For the method of obtaining from the column “ 90 days ” in Table V-B the places of 
the planets on 89th complete day, see N.B. to paragraph 285 below] :— 


<8L 


Table V-A. Mars A.D. “ 1723” —-3 = 17*8 

„ Mercury A.D. * 1699 ” 

„ Jupiter A. D. “ 1841 ”—-4 

„ Venus A.D. “ 1817” 

„ Saturn A.D. " 1783 ” +-3 


Table V-B. 


= 17-5° 
= 70-4° 
= 340-5° 
— 423 
= 256-4° 


Actual place 
ascertained by 
calculation, 
paragraph 
1:37 or 289* 

17-12 

7-04 

340-5 

41-6 

256-4 


The A.D. years entered above are the years in the current cycle (Table V-B) 
in which the several planets attained the same places as they did in A.D. 634. 
The decimal places, — *3, — '4 and + -3 are the cyclic variations. 

It will be seen by comparison with the results of actual computation in 
paragraphs 237 and 239 that practically correct results can be obtained as above 
by mere inspection of Tables V-A and V-B. In the same manner we can obtain 
the actual places of the five planets for any of the other years tabled in paragraph 
255 supra and satisfy ourselves that the year A.D. 634 is the only suitable date. 

277. We may consider another example, that of Rama’s horoscope, along with 
which we may treat Sankara’s horoscope as given in Madhavacharya’s tfanlcara- 
vijayam. We are told, in Valmiki’s Ramayana, that Rama was born “in the 
twelfth month Chaitra (this is the southern version), on the ninth tithi, on a day 
of nakshatra Punarvasu, when five planets were in their houses of exaltation, and 
when Jupiter was in Karkataka, as lagna, along with the moon ” Mr. M. N. Dutt’s 
translation of the Ramayana, which presumably follows some northern version, 
has : “ and then, when the six seasons had rolled away after the completion of 
the sacrifice, in the twelfth month, on the ninth lunar day, under the influence of 
the Punarvasu asterism, when the sun, the moon, Saturn, Jupiter and Venus 
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were at Aries, Capricorn, Libra, Cancer and Pisces, and when Jupiter had arisen 
with the moon at Cancer, Kau^alya gave birth to the Lord of the Universe.” 

278. We may follow the southern version as being self-consistent, while Mr. 
M. N. Dutt’s version places the moon simultaneously in its house of exaltation 
(Rishabha) and in the lagna (Karkataka) which is impossible. The first Moon in. 
Mr. M. N. Dutt’s version is probably a printer’s error for Mars , because Capricorn 
or Makara is Mars’ house of exaltation, not the moon’s. The reader unacquainted 
with astrology may have to be told that a planet’s own house (vide paragraph 268 
supra) is different from the house of exaltation now in question. 

279. We may take it then, that the five planets in exaltation in Rama’s 

horoscope were, —the sun in Mesha (0° to 29°), the moon in Rishabha (30° to 59°), 
Mars in Makara (270° to 299°), Jupiter in Karkataka (90° to 119°), and Saturn in 
Tula (180° to 209°). ■ ’ 

280. We note that the month, solar or lunar, in which Rama was born is 
described as the twelfth month. Chaitra month is mentioned in the southern 
version, and Chaitra can be described as the twelfth month only with reference to 
the solar year, since it is the first month of the lunar year (paragraph 152 supra). 
When the Ramayana was first composed, i.e., some few centuries before the Chris¬ 
tian era, we may be certain that the practice of casting horoscopes at the birth of a 
a child, however royal or divine, was entirely unknown, and it is very doubtful if the 
Hindus of that age were acquainted with the names, much less the movements, of 
any planets other than the sun and the moon. As already surmised (paragraph 
245), the practice of casting horoscopes must have come into vogue about the time 
of Varahamihira (sixth century A.D.) and the casting of Rama’s horoscope, 
whether it was deliberately cast with reference to a particular date, or merely 
imagined with reference to the supposed superexcellence of the planets presiding 
over his birth, may be ascribed to the fifth or sixth century A.D. (Bentley in 
his Historical View of Hindu Astronomy — vide page 115 below—ascribed it 
to the second or third century A.D.). There is good reason to suppose that the 
second of the motives here suggested really dictated the terms of this famous 
horoscope, the more so as we find exactly ,the same attempt made, and with the 
same planets, except Yenns, in the,case of Sankara’s horoscope. Omitting Venus, 
we shall find that the same investigation, following the method indicated in this 
and the previous sections of this chapter, will do for both Rama’s and Sankara’s 
horoscopes, supposing we decide to treat them as genuine horoscopes. 

281. The mention of the month Chaitra as the twelfth month of the luni- 
solar year in the case of Rama’s horoscope is perfectly consistent with the solar 
month having been the first of the solar year, because we are given to understand, 
at any rate by a probable inference in the case of Rama’s horoscope, that the sun 
was in Mesha.* In Sankara’s horoscope, according to Madhavacharya’s Sankara- 
vijayam, the Sun, Mars, Jupiter , and Saturn were occupying exalted positions. 
That the moon at the time of Sankara’s birth was in nakshatra Ardra and in the 
fifth iukla tithi is the common tradition and we may accept these details, at any 
rate, as a working hypothesis. 

282. In order to determine the years in which Rama’s and Sankara’s 
horoscopes would be true horoscopes, we may follow the method of investigation 
explained in detail in section ii of this chapter, paragraphs 250 to 255 supra. 
That is, we may first of all construct a table for a fixed year for which purpose 
we may again^ adopt the convenient year, 1 B.C. or A. DA) : this will suit both 
Rama’s and Sankara’s horoscopes. Referring to paragraph 250 we notice that it 
is necessary first of all to settle as approximately as possible the day of the solar 
year corresponding to the horoscope. In the case of^ Rama’s horoscope, the tithi 
is Sukla navami in Mesha month ; and in the case of Sankara, it i 3 sukla panchami 
in the same 'month. The lunar month to which these tithis belonged may have 
commenced a few days before Mesha month or it may ha.ve commenced any time 
from 0 to 29£ days after the commencement of the Indian solar year, because we 
are not told whether the lunar month was Chaitra or (as in the case of Buddha) 
Vai^akha. We may take ten days after the commencement of the Indian solar 


•The well-known inconsistency in Hama’s horoscope, viz., that between the 9th tithi when tne moon must have 
had a longitude of at least 96 3 and Punarvasu nafcehatra which by all systems cannot extend beyond 93$° of longitude,, 
may bo mentioned parenthetically, but we do not propose to notice it further on this occasion. 
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year as a fair average for the ninth or fifth sukla tithi of the lunar month with 
which the horoscopes are concerned. The mean longitudes of the three major 


Longitude on 0 day, A.D.O (Table IV) 
Mean motion for 10 days (Table IV) 


In whole numbers 

To obtain the actual positions neces¬ 
sary forth© two horoscopes, viz. ... 
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We have, by the eye-table, as corres- 

ponding mean positions. 

To reach these mean positions, we 
have, in the case ot Rama's horos¬ 
cope, to deduct from the positions 
on the tenth day of the Indian solar 
year A.D. 0; or add algebraically. 



Mars. 

Jupiter. 

Saturn, 

• .« 

254-7 

163-2 

70*5 

... 

5-2 

0-8 

0-3 


259-9 

164*0 

7<h8 


260 

164 

71 

270° 

to 299° 

90° to 119° 

180° to 209° 

240° to 270°*, 

97° to 127°, 

175° to 205° 

-350° 

o 

o 

<3^1 

i 

o 

-37° to -67°, 

-226° to 


256° 


And in the case of Sankara's horos¬ 
cope, we have to add .4-340° to 4-10°, 4- 293° to 4-330°, 4-105° to +140° 

283. We have now to search in Table V-A for the following quantities 
which being subtracted, or added, as the case may require, will give us the 
positions required respectively for Rama’s and Sankara’s horoscopes :— 

Mars. Jupiter. Saturn. 

Table V-A.—Subtract (for Rama's horos¬ 
cope) or add algebraically .—350° to —20° —37° to -^67° —226° to —256° 

Table V-A.—Add (for Sankara's horoscope) 4340° to 4-10° 4*293 fco + 330° 4-105° to 4-140° 
We find without much difficulty that the 
following quantities, indicating the year 
A.D.O minus 963, or 9c4 B.C., satisfy the 
mean longitudes of Rama’s horoscope, 
while the following quantities from the 

same Table V-A, indicating the year A.D. 

✓ 

805, satisfy Sankara’s horoscope 

284. We have now to calculate the exact day of the solar year on which the 
tithHukla 9 fell in the case of Rama’s horoscope and the tithi sukla 5 in the case 
of Sankara’s horoscope. 

First new moon in 

Rama’s horoscope. 964, B.C. solar year. 

Slirya siddhanta Eye-table, k B.C. 1001 Mar. 5-2266 1 4‘9123 

n 87 years -5740 o 10*4853 


-S° 

-65° 

-247' 

+ 1° 

+ 310° 

+ 116* 


d 9 tithis 


d 8-8592 
24-2068 24-2068 


, March 30*0074 

Sankara’s horoscope A.D. 805. 

Eye-fable, k A.D. 800 . Mar. 20-9883 

n (5 years) . -2938 

d (5 tithis) 


1 

o 

d 


8-1606 

4-6027 

4-9218 


17-6851 17-6851 


A.D. 805 Mar. 38*9672 
i.e., Ap. 7 9672 

We assume that Rama’s birth took place at the end of 24 days of the Indian solar 
year 964 B.C., and Sankara’s at the end of 18 days of the Indian solar year, 
A.D. 805, and proceed to verify the two horoscopes with the aid of Tables V-A 
and V-B. 

285. From Table V-A we learn that the positions (true geocentric places, not 
merely mean longitudes) of the several planets on the twenty-fourth day, 964 B.C. 


* The necessity for a reference io Mare' Eye-table has been pointed out in paragraph 253 supra $ it was pointed 
nut in the same place that the Eye-table ie not so necessary in the case of Jupiter and Saturn. 
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{= A.D. 0 minus 963), and on the eighteenth day, A.D. 805, were, practically and, 
except for small cyclic variations, very nearly, the same as their positions in 
certain years of the current cycle (Table V-B). 


Years in the cuticnt cycle (Table V-B) when the several -planets attained, the positions 

required for the two horoscopes. 


*— 

Mars. 

Jupiter. 

Venus. 

Saturn. 

Kama's horoscope — 

Table V-A, 24th day, B.C. 964, or A.D. 0 
minus 963, corresponds in the current 
cycle, to 24th day of 

A.D. 1862 

A.D. 1801 

A.D.1881 

A.O.1718 

Table V-B, on the 24th day of these several 
years the planets’ geoceotiic places and 
the cyclic variations were 

298*0° - '3° or 
297*7° 

(28° in Makara). 

94*7° - *3° or 
94*4° 

(4° in Kanaka), 

21*3° 

(in Mesha), 

1&8-1" + -r or 
1888° 

(8° in Tula). 

(Sankara's horoscope— 

Table V-A, 18th day, 805 A J)., corresponds 
in the current cycle, to 18ch day of 

A.D, 1894 

A.D. 1671 

... 

A.D.1954 

Table V-B, on the 18th day of these several 
years the planet*’ geocentrio places, and 
the cyclic variations were 

299*0° - 3° or 
298*7° 

(19° in Makara). 

108*2° + *20 or 
108*4° 

(18° in Kataka). 

... 

192'9°~+ '3° or 
1932° 

(13* in Tula.) 


N.B.—(l) In taking ont tbq geocentrio places from Table V-B, we should remember that that table gives the 
position for every tenth day in the year and that for intermediate days we should take proportional parts. Thus for 
Mars’ position in Rama’s horoscope we have to take the position of the planet on the twenty-fourth day of A.D 1862 
and subtract *3°. Now the position of Mars on the 20th day of A.D. 1862 was by tahle V-B, 295*3° and on the 30th day 
302*1° j increase for 10 days, 6*8°: therefore, the increase for 4 clays is 4 x 68 = 2*72°, or 2 7° and Mars’ position 
on the 24th day of 1862 A ,D. was therefore 295*3° + 2*7° = 298*0° ; while its position on the twenty-fourth day of 
B.C. 964, was 298*0 - *3° = 297*7° or 18° in Makara. We have to proceed in the same way for all the other planets 
(2) The positions in the two years, 964 B.C. and A.D, 805 are the positions required by the horoscopes 
(if we remember that the solar month in both cases was Msshaand that the sun was therefore in his house*"of 
exaltation, equally with the other planets named above) j hut in Rama’s horoscope Venus ought to be in Mina (330° 
to 360°) according to Valmiki whereas on the 24th day in B.C. 964, Venus’ position was 21*3° or 21 degrees beyond 
Mina. ° 

When we come to study more closely the movements of Venus, we shall find 
that in most years she is in or beyond Meshaat the beginning of the Indian solar 
year: that only in certain years she is at this time in Mina (330° to 359°) ; that 
once she is in Mina, she continues to return thereto every 8 years ; and that lastly, 
964 B.O., was not the kind of year when Venus would in Mesha month be in the 
constellation Mina. 

Evidently we have to make a second attempt, as we did in the case ol the P&ri- 
padal horoscope, in section (ii), paragraph 263, and for the same reason, namely, 
that we have failed so far to get a correct position for Venus. But before doing 
so we may devote some time to a consideration of Bentley’s solution of this problem. 

286. In a well-known and otherwise valuable and suggestive work entitled 
“ Historical View of Hindu Astronomy ” (1825), Bentley says :— 

“ According to the Ramayana, called Valmiki’s, five of the planets were in 
their houses of exaltation, as the astrologers term it, at the birth of Rama, that is 
to say, sun in Aries, moon in Cancer, Venus in Pisces, Jupiter in Cancer, Mars in 
Capricorn, Saturn in Libra, on the ninth lunar day of Chaitra. The position of the 
planets here given, I strongly suspect, are the result of modern computation and 
not from actual observation; for the signs of the ecliptic, at least by these names, 
were totally unknown in the time of Rama and were not introduced into India 
until the second or third century A.D. 

Rama, horn on 6 th April 961 B.C. 


(By Lalande’s tables.) 

g o . « 


Sun 

0 

6 

11 

23 

Aries. 

Moon. 

3 

12 

13 

54 

Cancer. 

Venus ... 

... 11 

1 

0 

0 

Pisces. 

Mars ... 

... 10 

2 

47 

0 

Capricorn. 

Jupiter ... 

4 

6 

24 

13 

Cancer, 

Saturn ... 

6 

8 

27 

0 

Libra. 
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in which Jupiter is only 6° 24' 13" beyond the limit and Mars 2° 47'. Ramayana, 
B.I iriarga 3, Verse 16.” 

2S7. The reader who has carefully noted the mean annual movements of the 
planets (paragraph 222 supra) will probably be inclined to ask how it was 
possible for Jupiter and Saturn which were in certain signs in 961 B.C. accord¬ 
ing to Bentley to occupy the same signs in 964 B.C. according to paragraph 285 
supra . We found that J upiter’s position in 964 B.C. on Mesha sukla navarnl 
was, according to the Ephemeris, 94-4° while, according to Bentley, on much the 
same solar day in 961 B.O., his position was 126-3°, an advance of 32° for three 
years, whereas Jupiter advances at least 30° every year or 90° in three years. 
Again Saturn’s position, according to tlie Ephemeris, on Mesha sukla navami in 
9(34 B.C. was 188-8° or 189° whereas, according to Bentley, he was in the same 
sign in 961 B.C. and was occupying a position defined by Lalande’s Tables as 
188-4°. That Saturn in 3 years should not have moved even one degree must 
land the reader in the conviction that either Bentley or the Ephemeris is wrong. 

288. In the first place, we observe that Bentley assigns to the sun only 6° 
of longitude on Ap. 6, 961 B.C.; in other words that 6tb April was, according to 
him, the sixth or seventh day of the solar year, whereas we know from Eye-table 
sec. k that it wa3 not till A.D. 1751 that the Indian solar year began to commence 
as late as March 29, and that 6th April was only then the eighth day of the Indian 
solar year. We know also from section k of the Eye-table that in 961 B.C., April 
7 was the thirty-second day, and not the seventh day of the Indian solar year. 

289. An explanation of these serious discrepancies between Bentley’s figures 
and those furnished by the Ephemeris is to be found in the facts that Bentley 
follows the ordinary European reckoning of celestial longitude (vide paragraph 230 
supra) which starts from the First Point of Aries, or the meeting point of the 
equator and the ecliptic; whereas Indian celestial longitudes are reckoned from 
this meeting point as it stood in a particular year, circa A.D. 532 ; that on account 
of precession, the First Point of Aries has since A.D. 532, moved westward at the 
rate of 50 seconds of an arc per annum ; that for every year before A.D. 532, the 
First Point of Aries must be shifted to a position east of that which it occupied 
in A.D. 532; that in 963 B.C. the First Point of Aries was fully 24 3 degrees 
(paragraph 229) east of the point where Indian celestial longitudes commence; 
that consequently in order to convert the positions in Bentley’s horoscope into 
those of an Indian horoscope, we should add about 24 5 degrees to each of Bent¬ 
ley’s positions; in other words, Bentley’s horoscope would read as follows in 
terms of the Indian sidereal year 


Sun 
Moon 
Venus ... 
Mars 

Jupiter ... 
Saturn ... 


30° 41' 
126° 43' 
355° 30' 
327° 17' 
150° 54' 
210° 57' 


290. According to Bentley’s horoscope, sidereally construed, none of the 
planets except Venus was in the position required for Rama’s horoscope, unless we 
suppose that the framers of that horoscope used the system of tropical celestial 
longitudes which has been for a long time current in Europe but which, so far as 
is known, has never been adopted in this country, and in fact could uot have been 
adopted here at any time, since the Indian astronomers, before Bhaskara’s time 
(twelfth century A.D.) either were ignorant of, or misunderstood, the precise effect 
of precession (see Whitney and Burgess’ Surya siddhanta —1865). The Hindus no 
doubt used a tropical year until about A.D. 532, but they imagined that it was, or 
was bound to be, of the same length as the sidereal year, and they reckoned celestial 
longitudes, not from the First Point of Aries which is a point created by, and for, 
spherical astronomy, but from a fixed constellation in the heavens, which was 
Krittika long before A.D. 532, and Asvim since that year. 

291. It is possible that Bentley thought that for Rama’s epoch the celestial 
longitudes of heavenly bodies would be the same, whether reckoned, by the 
tropical system from the European First Point of Aries, or from Krittika by the 
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sidereal system, because the interval between the First Point of Aries of 961 B.C. 
and that of A.D. 532 is 24‘5 degrees and the interval between the commencement 
of Krittika and the commencement of Asvini is 26°-40', a difference of only 
2 degrees and ten minutes. But our complaint against Bentley’s horoscope is not 
merely that his positions are reckoned from Krittika or from the First Point of 
Aries, but that they do not yield the particular rasis or constellations indicated 
in Rama’s horoscope. The* reader should remember that when a. European 
astronomer speaks of the sign Cancer, for instance, he does not mean the constella¬ 
tion called Cancer or Karkataka which is composed of certain fixed stars called 
a Gancri, P Gancri and so forth, but merely a part of the ecliptic removed by 90° 
to 119° from the point which happens at that particular epoch to be the First 
Point of Aries or the meeting point of the ecliptic and the equator. Some confusion 
necessarily underlies this mode of speech of European astronomers and in order to 
obviate it, they use the expression sign or sign of the zodiac when they mean a 
division of the ecliptic with reference to the moveable First Point of Aries ; and 
the expression constellation or constellation of the zodiac when they mean a 
particular group of fixed stars. In Indian usage, whether astronomic or popular, 
there has never been any distinction between a sign of the zodiac and a constellation 
of the zodiac, and a horoscope gives the position of a planet located in a particular 
group of fixed stars, or somewhere near it, whereas in European astronomy the sign 
Pisces with reference to 2500 B.C., for instance, means an arc of 30° in the ecliptic, 
actually occupied in part by the constellation Aries (Mesha) and in part by the 
constellation Taurus (Bishabha) and therefore 50 degrees distant from the constella¬ 
tion Pisces or Mina. 

292. We have not quite done with our criticism of Bentley’s version of Rama’s 
horoscope. If we compare again the Ephemeris version of llama’s horoscope in 
paragraph 285 supra, where we assumed the horoscope to be one of the year 
964 B.C., and Bentley’s version, read in terms of Indian sidereal longitude (vide 
paragraph 289 supra), we shall see that the advance in Jupiter’s position from 
964 B.U. (according to the Ephemeris) to 961 B.C. (Bentley, after allowing for 
precession) is 56 degrees and the advance of Saturn from the former to the latter 
year is 22 degrees. Now these advances are the advances of Jupiter and Saturn 
respectively for two years and not for three years, and we may suspect that 
Bentley’s positions belong to 962 B.C. or A.D. 0 minus 961, not to 96i B.C, or 
A.D. 0 minus 960. In fact if we determine the positions of the planets in 962 B.C. 
according to Tables V-A and V-B of the Ephemeris, we shall find them to be as 
follows:— 

B.C. 962 ; 31 complete days of the Indian solar year, when the moon had 
reached the 9th tithi— 

English date. Sun, Mars. Jupiter. Venus. Saturn. 

6tli April B.C. 962 ... 30° 324-6° 152-9° 356-0° 215-0° 

These positions are in every case, within 2° of Bentley’s positions— vide paragraph 
289 supra. We may conclude that Bentley, when referring to B.C. 961, really 
meant B.C. 962 and ought to have said—as astronomers do in such cases—“A.D. 
minus 961 ” ; and that the positions of his planets as given by him, are tropical 
not sidereal. 

293. We may now resume the consideration of Rama’s horoscope. Having 
failed (vide paragraph 285) to locate it in its entirety in 964 B.C., and having satis¬ 
fied ourselves that Bentley’s identification, referring really to 962 B.C., is not such 
as to satisfy the conditions of an Indian horoscope, we may still wish to ascertain 
whether there is any year within the traditional period of Indian history (we shall 
have something to say later, vide paragraph 300, as to the limits of the tradi¬ 
tional period itself) when Valmiki’s horoscope would have been a true horoscope 
for a child born in that year, whether that child was Rama or any other. This is 
a legitimate curiosity, and considering the interest which must always attach to 
any legitimate search for Rama’s horoscope, and so long as we are in a position to 
indulge it, historical considerations may for the moment be held in abeyance. 

294. The general procedure is that indicated in paragraph 250 supra. Failing 
964 B.C., we may wish to search in a remoter past, but Table V-A gives a list of 
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B.C. years only up to 1024 B.C. If we want to go further back, all we have to 
do is to select for our fixed year, 1501 B.C., 2501 B.C. or 3102 B.C. (the year 0 of 
Kaliyuga). If we propound to ourselves the problem, what year or years since 
3102 B.C. up to date satisfied Rama’s horoscope, we might divide the problem 
into two parts: (1) what years between 3102 B.C. and 1101 B.C. satisfied the 
conditions; and (2) what years between 1101 B.C. and A.D. 900 satisfied the 
conditions. 

In this way our operations will be throughout additive and we shall avoid the 
inconvenience of subtraction or the algebraic addition of minus quantities; vide 
paragraph 257 supra. 

For the first part of the problem we have to start as follows with 3102 B.C. 
as our fixed year. 


3102 B.C. (Tables IV and IV-A). 

Mars, 

Jupiter. 

8a turn. 

Mean longitude on 0 day of solar year. 
Add for mean motion for 10 days of 

347-0° 

15-7° 

339-2 C 

solar year 

5-2° 

0-8° 

0-3° 


352-2° 

16-5° 

339-5° 

In nearest whole degrees 

Actual geocentric places of which we 

352° 

IT 

340° 

are in search ... 

Corresponding mean positions (by Eye- 

270° to 299° 

90° to 119° 

180°to 209° 

Table) as before (paragraph 282) .,. 

Wanted increase to mean longitude of 

240° to 270° 

97°to 127° 

175° to 205° 

year 3102 B.C., 10th solar day, of ... 

+ 248® to+ 278° 

+ 8o° to +110° 

+ 200° to+230° 


1 

Calculation for 
day of solar 
year. 


Eye-tab. 1, 0, d, 


3001 B.C, 24'27 
93 years 20 64 
9 tithis 8*86 

5377 
29 53 

24*24 

2801 B.C. 1-66. 
69 years 16’27 
9 tithis 8*86 


2 

3 4 5 

6 

7 8 

Y ears 



Day of 

from 

Mars. Jup. Sat, 

B.C, 

A.D. solar 

3102 B.C. 


year. 


(Increases of 

(3102 


L 

longitude by 

minus 

(Col. 1.) 


Table V-A.) 

yr. in 
Col. 2,) 


xm 

221 97 198 

2909 

- 2908 24 


9 


Mars. 


10 

Jup. 


ii 

Venus. 


12 


Sat. 


370 


268 69 201 2782 - 2731 27 


26-79 


2501 B.C. 1205 
66 years 19-42 
9 tithis 8‘86 


067 


227 82 230 2436 


-2434 10 


(See explanation in paragraph 296.) 


4277 yrs. 4318 yrs, 4270 yrs. 4272 yr». 
-*■2908 „ -2908 „ -2908 „ -2908 „ 

A.D. 1369 A.D. 1410 A.D. 1362 A.D. 1364 
+ 363 + 344 + 478 + 388 

1762 A.D. 1764 A.D. 1840 A.D. 1747 
231° 107° M* 183" 

4277 yrs. 4318 yrs. 4270 yrs. 4272 yrs. 
-2731 „ -2731 -2731 „ -2731 

A.D. 1546 A.D. 1587 A.D. 1639 A.D. 1641 
+ 863 + 344 + 236 + 383 

A.D. 1909 A.D. 1931 A.D. 1774 A.D. 1924 

295 ° 82° (a) 344" t 85 ° 

4277 yrs. 4318 yrs. 4270 yrs. 4272 yrs. 
-2434 „ -2434 „ -2434 „ -2434 „ 


40-32 

29-53 


A.D. 1843 A.D. 1884 A.D. 1836 A.D. 1838 

W° 94° (o) 53-5° 215° (d) 


2101 B.C. 
46 years 
9 tithis 


1079 

26 89 1047 
1-00 

8-86 


35-75 

29-53 

6-22 


241 94 193 2056 - 2064 6 


3551 yrs. 3369 yrs. 3667 yrs. 5300 yrs 
-2064 „ -2054 „ -2064 „ -2546 „ ' 

A.D. 1497 A.D. 1315 A.D. 1603 A.D. 1462 
+ 863 + 606 + 470 + 383 


A.D. 1860 A.D. 1920 A.D. 1973 A.D. 1835 

260° (fc) 104° (<0 7®(«) 179° (/) 


(а) Jupiter’s place was lees advanced at the time by S&rya siddhanta than by Ephemeris. 

(б) Mars at the time was+ 9° by SUrya siddhanta. 

(c) Jupiter wae 11° less advanced at the time by Sttrya siddhanta. 

( d > Saturn at the time was 16° in advance by Stu*ya siddhanta. 

(<?) If we allow 25° less for Venus* mean longitude, its actual place was by eye-table, 358 0° by SQrya 
siddhanta. 

(/) Saturn was at the time 10 degrees in advance of this by Silrya siddhanta. 
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<SL 


1 


2 


Calculation for Tears 
day of solar from 
year. 3102 B.C. 

Eye-tab. 1, o, d. 


5 6 


(Increases of (3102 
longitude by minus 
Table V-AA yr. in 
Col. 2). 


7 8 

9 

10 

11 

12 

Day of 
A.D. • solar 

Mara. 

Jup. 

Van. 

Sat. 


year. 
(Col. 1.) 


(See explanation in paragraph 296.) 


1901 B.O. 3-29 1284. 
83 years 11'44 
9 tithis 8'80 

2369 


244 86 209 1818 -1817 24 


3661 yrs. 3369 yrs. 3667 yrs. 3506 yrs; 
-1817 „ -1817 ,, -1817 „ -1817 „ 

A.D. 1734 A.D.1662 A.D. 1740 A.D. 1689 
344 235 


A.D. 1896 

274 97° 


1976 

04 ° 


194° 


1201 B.C. 27'62 1961 
60 years 25-70 
9 tithis 8'86 


62 - 08 

59-06 

3-02 


226 111 202 1141 -1140 


2178 yrs. 2169 yrs. 2139 yrs. 2298 yrs. 
-1140 „ -1140 -1140 „ -1140 „ 

A.D. 1038 A.D. 1019 A.D. 999 A.D. 1168 
+ 726 + 949 + 948 + 766 


A.D. 1764 A.D. 1968 A.D. 19-47 A.D. 1924 

ssr 121° («) 327° 187° 


1201 B.C. 27-52 19Q1 
9 tithis 8-86 

36-38 

29-83 


261 90 188 1201 -1200 7 


2178 yrs. 2159 yrs. 2139 yrs. 2298 yrs. 
-1200 „ -1200 „ -1200 „ -1200 „ 

A.D. 978 A.D. 969 A.D. 939 A.D. 1098 
+ 726 + 949 + 948 + 766 


6’86 




A.I 

1. 1704 A.D. 1908 A.D. 1887 A.D. 1864 

285° 100 ° <»s° 173° 

For the second part of the problem we 

start with 1101 B.C. 



Mars. 

Jnp. 


Sat. 

1101 B.C. 0 day, mean long. 
10 days 

309° 

5'2° 

261° 

0*8° 


310° 

0*3° 



o 

1—t 

CO 

232° 


310° 

Wanted 

... 

270° to 299° 

90° to 119° 

180° to 209° 

Wanted corre¬ 

sponding mean 
positions (Eye* 
table) ... 


240° to 270° 

97° to 127° 

175° to 205° 

Increases sought. 

+ 285" to 315° +195° to +225° 

+ 225° to 255° 

1 

2 

3 4 5 

6 7 

8 

9 10 11 12 

Calculation for Years 

day of solar from 

year. 1101 B.C. 

Mara. Jnp. Sat. 

B.C. A.D. 

Day of 
solar 
year. 

Mars* Jnp. Veil. Sat. 

Eye-tab. 1, o, d. 


(Increases of 
longitude by 
Table V-A.) 

(1101 
minus 
yr, in 

Ool. 2.) 

(Col. 1.) 

(See explanation in paragraph 296.) 

1001 B.O. 1*91 

137 

302 198 234, 

964 -963 

24 

2178 yrs. 2) 59 yrs. 2139 yrs. 2298 yrs. 


37 years 10'43 
9 tithis 8-86 


-963 


-963 


-963 


-963 


24-20 


A.D. 1215 A.D. 1196 A.D. 1176 A.D. 1336 
+ 726 + 688 + 706 + 383 

A.D. 1941 A.D. 1884 A.D. 1881 A.D. 1718 

298° 94° (6) 188° 


801 B.C. 11-84 374 

74 years 20-87 
9 tithis 8-86 


41-67 

29-53 

12-04 


306 190 *60 727 - 726 12 A.D. 1736 A.D. 1777 A.D. 1883 A.D. 1955 

296° 85° 332° 206° 


(a) Jupiter at the time was 7° less by Sarya siddhanta than by Ephetnerie. 

(i>) Jupiter’s place at the time was 6° less by Shrya siddhanta than by Ephejneris. 

(e) Venus’ place at the time, by Snrya siddhanta, was 63'’, i.e., in Sishabha rati, not in Alina. 
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1 

2 3 4 5 

6 7 

8 

Calculation for 

Years 


Day of 

day of solar 

from Mars. Jup. Sat. 

B.C. A.D. 

solar A 

, year. 

1101 B.C. 

(Increases of 

(1101 

year. 

Eye-tab. 1, 0, d. 

longitude by 

minus 

(Col. 1.) 


Table V-A.) 

Ji\ in 

Col. 2.) 

301 B.C., 2914 

14 years 24*70 
9 tithis 8‘86 

814 284 223 226 

287 - 286 

4 A.D, 


9 


10 

Jup. 


11 

Ven. 


12 

Bat. 


(See explanation in paragraph 296.) 


265° («) 118° 356° 


. 62*70 
59*06 

3*64 


178° (b) 


201 B.C. 3*07 991 322 195 229 110 -109 26 A.D, 1706 A.D. 1706 A.D, 1787 A.D. 1806 


91 years 12*89 
9 tifchis 8*86 


31 7° 


*0° (c) 344 0 


184° 


25*82 

101 B.O. 

51 year® 5*6 
9 tithia 8*8 


6*5 1051 287 215 242 50 -49 21 A.D. 1766 A.D. 1766 A.D. 1847 A.D. 1866 


279° 


109 L 


53° 


197° 


20*9 

100A.D. 13*5 1288 290 207 258 

88 years 16*0 

9 tithis 8‘9 


A.D. 


38*4 

29*5 


See Table IT 


8*9 

5 


1668 304 219 221 


188 9 A.D. 1640 A.D. 1742 A.D. 1849 A.D. 1720 

276° 102 3 40° sir (6)- 


668 


^ee Table XI 21 1905 307 212 237 


805 


5 A.D. 1657 A.D. 1778 A.D. 2994 A.D. 1717 

, 2874° 114° 27 177° (d) 

21 A.D. 1894 A.D. 1754 A.D. 1988 A.D. 1954 
- 300° 107° or 192° 

295. The two tables set out above contain the results of an exhaustive search 

for Rama’s horoscope, extending over a period of 4,000 years from 3102 R.C., 
the year 0 of Kaliyuga, to A.D. 900. Apart from the opportunity which they 
afford us of substantiating the claim advanced in paragraph 257 supra, viz., that by 
means of .Tables Y-A and V-B it is possible to review the geocentric places of 5 
planets during a period of 4,000 years, our present investigation table may be made 
to serve a quasi-historic purpose, (l) The framer of Rama’s horoscope may have 
had in view not an actual year or an actual horoscope, but only an ideal horoscope 
in which five planets occupied exalted positions. If so, the search for a year m 
which the five planets actually occupied such positions ranks no higher than as an 
astronomical pastime and is in no sense an historical problem. ( 2) For the reasons 
stated in paragraphs 245 and 280 supra, we must, as serious critics, dismiss the sup¬ 
position that Kama’s horoscope was actually calculated at the time of his birth and 
that, in the absence of writing, the details of that horoscope were preserved by 
tradition from Rama’s epoch down to the time when the horoscope was inserted in 
Valmlki’s Ramayana. (3) It remains to consider a third alternative, viz., that 
somebody, during the period when a study of planetary astrology was possible in 
India, viz., the period since about A.D. 300, actually noticed a year when the five 
planets occupied exalted positions, and framed Rama’s horoscope in imitation of 
that actual horoscope. If the year, or one of the years, when the five planets 
occupied exalted positions was comprised in what we may designate the astrological 
period, i.e., the period since A.D. 300 and if it also was a year in which ifc^was 
possible for Rama’s horoscope to be interpolated or inserted in the Ramayana, then 
the investigation will have served the quasi-historical purpose of indicating the 
probable time when this interesting interpolation in the text of the Ramayana was 
carried out; 

29G. Now which of these alternatives does the investigation we have just 
concluded serve to establish ? By its means we satisfied ourselves, in the first 
place, that there were only 15 years since 3102 B.C. when the 5 planets. Sun, Mars, 
Jupiter, Yenus and Saturn were so placed that they could reach exalted positions 
in the month of Mesha. These years are 2909, 2732, 2435, 2055, 1818,1201,1141 
964, 727, 287, ll'O, 50 B.C. and A.D. 188, 568 and 805. We next calculated, in 

(a) Mars at tbe time was 6 to 5° in advance of this by SQrya siddhanta 5 it is, therefore, regarded as a suitable 
pofiition. 

(b) Saturn at the time was 6° more advanced by Sarya siddhanta than by Ephemeris. 

(c) Jupiter's place at tbe time 8° less by Sarya siddhanta than by Ephemeris. 

(d) Saturn at tho time stood 3*2 degrees further by Sarya siddh&nta than by Ephemeris, 
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column 1 of the table, on what day of the Indian solar year, the mean tithi 3ukla 
navami in Mesha month actually fell in each of these years. We did not calculate 
the actual ending moment of the tithi, because that would affect our result only to 
the extent of half-a-day (paragraph 28 supra). Nor did we calculate the equi¬ 
valent English date in each case, as this is a detail which can easily be supplied 
from Eye-table k and n when we know the year. 

As a third step, we filled up columns 9 to 12 of our investigation table, first, 
with the year in the current cycle of each planet when it attained the same 
position as in the year entered in columns 6 and 7- By “ current cycle ” we of 
course mean the cycles of years, 383, 363, 355, 344 and 235 for which the actual 
geocentric places of the five planets Saturn, Mars, Mercury, Jupiter and Venus 
respectively for every tenth day are furnished in Table V-B. Table V-A enables 
us to fill up columns 9 to 12 of our investigation table from the year 1024 B.O. to 
the year A.D. 2005. For years before 1024 B.O. we use, infilling up columns 
9 to 12, the major cycles given at the beginning of Table V-A in combination 
with the by-now familiar cycles of 363, 344, 235 and 383 cycles for Mars, Jupiter, 
Venus and Saturn, respectively. Lastly in columns 9 to 12, we noted any 
suitable results reached by us by means of heavy type numerals, and unsuitable 
results by means of italic numerals. 

297. The geocentric places thus arrived at are correct astronomical places, 
with, in any case, a probable error not exceeding a degree either way. But we have 
also to hear in mind that the mean places assumed in Indian astronomy for the 
different planets at the epoch 0 Kaliyuga were not the correct places by modern 
astronomy, which it is the object of the Ephemeris to reproduce, but a mean 
longitude of 0 degree in every case (Surya siddhanta I. 57). As the centuries 
advanced from 0 Kaliyuga, the differences between Surya siddhanta without bija 
and modern astronomy underwent variations which are tabulated below; and by 
A.D. 900 there was practically no difference between the mean places of planets 
by Surya siddhanta (without bija) and those deduced by modern astronomy. 
Since A.D. 900 differences have accumulated again, and this is the •period when 
bijas or corrections were introduced by Indian astronomers to bring the planetary 
positions, as calculated by them, into accord with actual observation (see 
paragraph 268 supra). 

The following quantities, extracted from Table IV-B, have to be added, or 
subtracted (as the case may be), in order to obtain Surya siddhanta mean positions 
of planets at different epochs from the standard positions deduced from the 
Ephemeris Tables V-A and V-B : : — 


B.C. 


Mars. 

Jupiter. 

Saturn. 

Venus. 

Mercury. 

3101 


+ 11*9 

- 15'9 

+ 20 7 

- 33*0 

+ 33 0 

2101 


+ %2 

- 11*7 

+ 157 

- 24-9 

+ 28’9 

1101 

... 

+ 66 

- 7*5 

- 10*7 

- 16*7 

4* 24 7 

101 

A.D. 

•u 

+ 40 

- 32 

+ 5*7 

- 8*6 

+ 20 5 

900 


+ 1*8 

+ 1*0 

4- 07 

- 0*4 

+ 16*3 

1900 

... 

- 1-3 

+ 5*2 

- 4*3 

+ 7*7 

+ 12*1 


298. At a first glance, and judged by Indian Ephemeris figures, without 
correction for Surya. siddhanta, none of the 15 possible years since 3102 B.C. could 
have yielded a horoscope satisfying all the conditions of Rama’s horoscope. In ten- 
years, 2909. 2435, 2055, 1818, 1201, 964, 50 B.C , and A.D. 188, 568, and 805, 
Venus was not in Mina, but in Mesha or Bishabha, and in one case in Mithnna. [In 
one of these years 2055 B.C., which was otherwise suitable, Venus was only 7° 
beyond Mina, and this is a case which we shall have to i*e-consider later, first 
because if we make the correction for Venus’ mean longitude according to Siirya 
siddhanta suitable for the epoch, viz.,—25° as compared with Ephemeris, we shall 
find that by the Eye-table for Venus the actual geocentric place of Venus at the 
end of six days of the Indian solar year in 2055 B.C. must have been 358*0° which 
was in Mina rasi as required by Rama’s horoscope; and secondly, because. Mars’ 
position on the same day by Surya siddhanta, was 260'6' (the position by 
Ephemeris) -f- 9*2 = 269*8°, which is within a few minutes of Makara ra6i (270°), 
the position required by Rama’s horoscope.] 

Mars. —In three of the 15 years entered in our investigation tables, viz., 2909, 
2435, 1141 B.C., Mars was so far short of Makara that even the addition required 
by Surya siddhanta would not make up for the deficiency. In two years, 2055 B.O. 
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(already adverted to in the last sub-paragraph) and 287 B.C., Mars’ position was 
260 6° and 265° respectively by Ephemeris, but by Surya siddhanta it would have 
been 269'8° and 270° respectively, which would satisfy Rama’s horoscope. We 
shall, therefore, have to review these two years separately, as the other planets then 
occupied suitable positions. 

299. Jupiter .—In two of the 15 possible years 2732 B.C. and 727 B.C., 
Jupiter’s position by the Ephemeris was 82° and 85° respectively. In the case of 
Jupiter, the conversion from Ephemeris to Surya siddhanta positions at the epoch 
in question requires a deduction, not an addition : if we make the appropriate 
deduction, we shall find that Jupiter’s actual geocentric place on iukla navami in 
Mesha month in 2732 B.C. was 68° while his place on the same tithi in 727 B.C. 
was 79°. Neither of these positions suits Rama’s horoscppe. 

Saturn .—In two of the fifteen possible years, viz., 2435 B.C. and A.D. 100, 
which are equally unsuitable for Venus, the position of Saturn by the Ephemeris 
was in excess of that required by Rama’s horoscope, and by Surya siddhanta, 
Saturn’s position in those years would have been still more in excess. In two 
■other years, 2055 B.C. and 287 B.C., Saturn’s position by the Ephemeris was 
179 and 178 degrees respectively, but by Surya siddhanta, he would have attained 
19±° and 184° respectively which would satisfy Rama’s horoscope. 

300. To enable the eye to take in rapidly the results of each year investi¬ 
gated on pages 118, 119, the position of any planet suitable for Rama’s horoscope 
is indicated in heavy arabic numerals and the reverse in italic numerals. Reviewing 
the fifteen years’ tabulated results as a whole, we find that by Surya siddhanta the 
conditions of Rama’s horoscope would have been fully satisfied in two years, 2055 
B.C. and 287 B.C. The positions were, by Surya siddhanta, 



J Sun. 

Mars. 

Jupiter. 

Ventii. 

Saturn 

2055 B.C. 

V 

270° 

93° 

358° 

194° 

287 B.C. 

5° 

270° 

114° 

356° 

[or somewhat 
less, but still 
in Mina] 

184° 

Rasi 

and house of 

MSaha. 

Makara. 

Karkataka. 

Mina. 

Tula. 


exaltation for 
each planet. 

To what extent historical or literary criticism will be able to turn to account 
these two dates for Rama’s horoscope is a speculation on which it would be foreign 
to our purpose to enter at present. We set out in paragraph 294 with the single 
proposition, namely, to try and discover the year or years between 3102 B.C. and 
A.D. 900, which would satisfy Rama’s horoscope and we have reached two 
astronomically correct solutions of this problem, understanding, of course, by 
astronomy the Indian science, and more particularly, the system of the Stirya 
siddhanta without btja. 2055 B.C. may be considered too remote for any historical 
or qua si-historical speculation. 287 B.C. was about the epoch when the Ramayana 
epic was in process of evolution and construction, but data are as yet wanting to 
enable us to affirm that Indian astronomers of that time had the knowledge requisite 
for the construction of a horoscope like Rama’s 

301. We may note in passing that the last of the possible years in our 
investigation table, viz., A.D. 805 is a year which satisfies Sankara’s horoscope. 
It fails altogether to give a position for Venus that would satisfy Rama's 
horoscope, but Venus was notin exaltation in Sankara’s horoscope in which only 
the four remaining planets Sun, Mars, Jupiter and Saturn were in exaltation. 
It has been sometimes assumed that A.D. 805 is the only year that satisfies 
Sankara’s horoscope; but we may note that not only A.D. 805 but also A.D. 568, 
50 B.C. and 287 B.C. satisfy Sankara’s horoscope. In Ind. Antiq., Vol. XIII 
(Ap. 1884), Mr. K. 'I'. Telang wrote as follows: “I am content to acoept the 
beginning of the seventh century A.D. as a period down to which we can trace 
Piirnavarma as reigning in Magadha and that is about the time, therefore, when 
Sankaracharya must have composed his great i§ariraka Bhdshya” 

302. Incidentally we may note that the year 964 B.C. which is one of 15 
possible years for Rama’s horoscope, and not a particularly good one either 
(because it shares with other years in the series the defect of an unsuitable position 
for Venus—vide paragraph 285 supra), is marred by another serious defect, viz., 
a position for Jupiter (94*4°) which though one of exaltation (i.e., in Karkataka 
ra6i) by the Ephemeris, is not so by Surya siddhanta, because at the epoch in 
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question, according to the small table in paragraph 297 supra , the position of 
Jupiter by Surya siddhanta without blja was 7 degrees less than by the Ephemeris ; 
in other words, the position of Jupiter by Surya siddhanta on iukid navanri tithi in 
Mesha month in the year 964 B.O. was 94'4° less 7°, or 87 '4° which would have 
been 3 degrees short of Karkataka. Considering the importance of Jupiter in an 
Indian horoscope, let alone Rama’s in whose horoscope it is all in all, we must 
finally discard 964 B.C. as being an impossible year for Rama’s horoscope. 

303. Tables V-A and V-B, being based on the constants of modern astronomy, 
will be found serviceable in verifying statements occurring in any literature, 
ancient or modern, regarding the positions of planets. We read, at page 4 of 
Lockvke’s Star-gazing, of a Chinese observation of the conjunction of 5 (sic) planets 
between 2514 and 2436 B.C. The same occasion is apparently referred to in 
Chambebs’ Sun, Planets and Comets , where we read : “ The earliest record we 
possess of an occurrence of this kind is for China. A conjunction of Mars, Jupiter, 
Saturn and Mercury in the constellation of Shi was assumed as an epoch by the 
Emperor Chuen-hio and it has been found by Messrs. Desvignoles and Kirch 
that such a conjunction actually took place on 18 February 2446 B.C. between 
10° and 18° of Pisces. De Mailla fixes 9 February 2441 B.C. as the date of the 
conjunction and says that, the four planets, with the moon, were comprised within 
an arc of 12° extending from 15° to 27° of Pisces. 

De Mailla gives the following positions 


Mercury, R.A.. 
J upiter 
Moon 


344° 56' 16" 
347° 2' 12" 
353° 18' 21" 


Saturn 

Mars 


354° 39' 47" 
356° 45' 11" ” 


304. In the first place it is not possible that both Desvignoles and De Mailla 
can be correct, since between 18 February 2446 B.C. and'9 February 2441 B.C. 
Jupiter must have moved 150° or 5 signs and Saturn 60° or 2 signs. In the second 
place, it is easy to satisfy ourselves, with the aid of tables V-A and V-B, that 
neither of the above dates is correct. But before doing so, we should observe, as 
we did in paragraph 289 supra, that in European astronomy longitudes are 
reckoned from the First Point of Aries. In this case we may assume De Mailla’s 
positions in R.A. (Right Ascension) to be tropical longitudes, and convert them 
into Indian sidereal longitudes by adding to each position 49°, which was the 
distance from the First Point of Aries in 2500 B.C. to the 0 degree of the sun’s 
mean longitude in the same year in the Indian ecliptic. We then have the 
following as De Mailla’s positions for 9th February 2441 B.C., expressed in terms 
of Indian sidereal longitude :— 

Mars 46° (rounding off fractions of a degree); Mercury 84° ; Jupiter 36°; 
Saturn 44°; Moon 42°. 

In 2441 B.C. the Indian solar year began on February 21, because in 2501 
B.C., the Indian solar year began on Feb. 21 09 (Eye-table, section k) 
and for 60 years from 2441 B.C. we add ... 52 (Eye-table, section n). 

Feb. 2D61 


Therefore 9 February in 2441 B.C. was about 12 days before the commence¬ 
ment of the Indian solar year. Consequently at the commencement of the solar 
year 2441 B.C., Mars would be about 6 degrees further than on 9 February and 
Mercury about 12 degrees further, while Jupiter and Saturn would be very much 
in the same position. We can, therefore, apply a preliminary test by calculating, 
with the help of tables Y-A and V-B, the positions of the 4 planets on 0 day of the 
Indian solar year 2441 B.C. Applying the large cycles found at the beginning 
of table Y-A, we have, for the positions of the planets on 0 day of Indian solar 
year 2441 B.C.,— 

Mars. Mercury. Jupiter. Saturn* 

4277 yrs. 4306 yrs. 4318 yrs. 4272 yrs. 

— 2440 „ — 2440 „ — 2440 ' „ — 2440 ' 


» 


A.D. 1837 

(Table Y-B) . 110° 

353rd day of .previous year or 
9 February 2441 B.C. ... 104° 


A.D. 1866 
9° 

0 ° 


A.D. 1878 
282° 

281 


A.D. 1832 
140° 

139° 
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305. Evidently, there was no conjunction of the four planets in question, or of 
even of two of them, on 9 February 2441 B.C., and there must be a mistake some¬ 
where. Using the indications furnished by De Mailla’s positions for Mercury and 
the moon, we may conjecture that the date he had in mind was somewhere about 
2 March 2449 B.C., or the 10th day of the Indian solar year, 2449 B.C. For, 
applying the same major cycles as before, we have, for 10th day of 2449 B.C.,— 

Mars. Mercury. Jupiter. Saturn. 

4277 yrs. 4306 yrs. 4318 yrs. 4272 yrs. 

— 2448 „ — 2448 „ — 2448 „ — 2448 * „ 

A.D." 1829 A.D. 1858 A.D. 1870 Adi 1824 

10th day of 2449 B.C. 

(2 March 2449 B.C.) ... 46° 28° 32° 34° 

Cf. De Mailla’s positions 
(converted into Indian 
sidereal longitudes) 

paragraph 304 ... 46° 34° 36° 44° 

For the moon’s position on the same day, we proceed as follows:— 

(Eye-table, section k, 1, n, O.) 2501 B.C., commencement 

of Indian solar year, 

Feb. 21 '09, 1st N.M. in S. year 12*05 
52 years ... *45 24*24 

Feb. 21*54 3679 

— 29*53 


6*76 

Mean ending moment of 3rd tithi 9*71 Add 3 tithis 2*95 

Feb. 31*25 = Mar. .2. 971 

March 2, 2449 B.C. was the day on which the 3rd tithi came to an end. The 
sun’s longitude on the day in question being nearly 10 degrees, the moon’s 
longitude at the mean ending moment of the tithi must have been 10 -j- 3 X 12 
= 46°. De Mailla’s longitude for the moon is 42°, which must have been attained 
about o to 8 hours on either side of the end of the 3rd mean tithi. We see therefore 
that the date which De Mailla had in mind must have been 2 March, 2449 B.C. 
There is also probably an error of 10° in his position for Saturn. None of the 
planets was in the constellation Pisces but all were in Rishabha, a part of which 
probably corresponds to the Chinese constellation Shi (= Indian Krittika). 

306. For another example of planetary conjunctions we select the following 
from Chambers’ Sun, Planets and Comets 

“ On September 15, A.D. 1186, Mercury, Venus, Mars, Jupiter and Saturn 
were in conjunction between the Wheat-ear of Virgo (Spica Virginis) and Libra.” 

Here is an unmistakable reference to a constellation (not a tropical sign) of 
the zodiac and we ought to be able to Verify it easily. The 15 September A.D. 
1186 was the 174th day of the Indian solar year A.D. 1186. 

We take out the positions of the planets on that day from tables V-A and V-B. 

Mara, Mercury, Jupiter. Venus. Saturn. 

(Table V-A) A.D. 1186 = A.D. 1912 A.D. 1896 A.D. 1791 A.D. 1899 A.D. 1952 
(Table V-B) 174th day 177° 176° 169° 170° 174° 

The planets were, we find, comprised within an arc of 8 degrees in the 
constellation Kanyaor Virgo. In this position, however, they were not visible to 
the naked eye since the longitude of the sun was 167°. The 14 September 1186 
was, as we may see from the Ephemeris for that date (Vol. III of the present work), 
a day of new moon, and on the 29th of that month there was a lunar eclipse. We 
know also from the Encyclopaedia Britannica (11th edition. Volume 2, page 799) 
that the end of the world was imminently expected in 1186 A.D., and predicted 
by astrologers all over Europe, apparently on account of this extraordinary 
conjunction, the like of which perhaps has not occurred since man began to 
observe the stars. 

307. Mention of the year A.D. 1186 leads us to another conjunction of the 
same kind which must have happened in 2588 B.C., on the 175th day of the 
Indian 3 olar year (about 14th August). There is no record of this conjunction 


/ 
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anywhere; but that it must have occurred on the date in question may be 
inferred from Table Y-A and Table Y-B. In fact after 3,773 years (a com¬ 
pound of 2,005 and 1,768 years) the mean longitudes of Mars, Jupiter and Saturn 
must according to Table V-A, increase by 11, 20 and 22 degrees, respectively. 
The reader should find no difficulty in making the necessary calculations. 


Mars. 

Mercury, 

Jupiter. Venue. 

Saturn. 

Sun. 

• 4277 yrs. 4206 vrs. 

— 2587 ’ — 2587 

4318 yrs. 4270 vrs. 

— 2587 — 2587 

4272 yrs. 
— 2587 

(Table 

IV-C,) 

A.D.1690 

A.D.1719 

A.D. 1731 A.D. 1683 A.D. 1685 

—f~ 23r> 

= A.D. 1918 


175th day, 2588 B.C. 172° 

160° 

154° 155° 

155° 

167° 


The sun was 18° to the east of Jupiter, Venus and Saturn and these planets 
must have been visible shortly before sunrise. The moon was in a different con¬ 
stellation. With these positions we may compare the places of the five planets on 
30th Oct. A.D. 1921 (the current year) which was also a day of new moon, or 
better still, one week earlier on 23 Oct. A.D. 1921 when Jupiter, Saturn and Venus 
were in close proximity to each other and Mars only 10 degrees off. 

308. The reader will find it a useful exercise to verify the following conjunc¬ 
tions, also extracted from Chambers’ Sun, Planets and Comets : — 

“On November 11, A.D. 1544, Venus, Jupiter, Mars and Saturn were very 
close, and Mercury was only 16° distant . . . On 11 November A.D. 1544, 

Venus, Jupiter, Mercury and Saturn were enclosed in a space of 10°. . . On 

March 17, A.D. 1725, Venus, Jupiter, Mars and Mercury appeared together in 
the same field of the telescope . . . On December 23, A.D. 1769, Venus, 

Jupiter and Mars were very close. On October 3, A.D. 1801, Venus, Jupiter and 
Moon were very close in Leo and Saturn not far off.” (For the last two dates the 
positions of all 5 planets are given in situ in Table V-B.) 

309. We will conclude the present subject with an example which has an 
important bearing on Biblical chronology. We are told in the Encyclopaedia 
Britannica (lltb edition, Volume 2, page 888), art. Bible — New Testament 
Chronology, that the astronomer Kepler identified the star of the Magi with a 
conjunction of the planets Jupiter and Saturn which occurred, in the constellation 
Pisces in May, October and December of 7 B.C. Tbe same work adds, in a 
footnote [ibid.) : —“It is a curious coincidence that a medieval Jew, R. Abarbanel 
(Abrabanel), records that a conjunction of these particular planets in this parti¬ 
cular constellation was to be a sign of Messiah’s coming. It is just conceivable 
that his statement may ultimately depend on some such ancient tradition as 
may have been known to Ohaldaean Magi.” 

We can, with the help of tables V-A and V-B, trace the successive positions 
of Jupiter and Saturn which must have occupied in 7 B.C. the same positions as 
they did in 1809 and 1909 respectively. We may set down the positions in a 
table as follows :— 

Movements of Jupiter and Saturn in 7 B.C. ( Indian solar pear). 


Day of 
Indian 
solar year. 

Julian date. 

Jupiter. 

Saturn. 

Remarks. 

O Day. 

Mar oh 

14’43 

348*4° 

35/1*5° 

! 

Jupiter’s movements in 7 K.O. were.the same within 
a fraction of a degree as in A.D, 1809, and Saturn’s 
movements the same as in A.D, 1909. Tables V-A 
and V*B. The cyclic variation in the case of 
Jupiter was that for 1809 + 8= 1815 years = 3 
cycles of 605 years each. The variation was ,*. 3 
x — *223° = — *669°. The cyclic variation 

10 

March 

24 

345*8° 

351*8° 

in the case of Saturn was that corresponding 

20 „ 

April 

3 

348*1° 

353*0° 

to 1909 + 6 = 1015 = 5 x 383 years ; i.e., 5 x 

30 „ 

April 

13 

350*3" 

354*3° 

— *095 r = — *475°. 

40 „ 

April 

23 

352*5 

356*4 


SO „ 

May 

3 

364*5 

| 

I 

356*4 


60 „ 

May 

13 

356*4 

357*5 

Distance botween the sun and the planets 300°= 20 
bra. JupiteT and Saturu rise in tbe east 8 hrs. 
after sunset. 


32 
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Day of 1 
Indian 
solar year. ] 

Julian date. 


Jupiter. 

Saturn. 

Remarks. 

70 Day. 

May 

23 

35S'l 

358-2 

.Distance between sun and the planets 290°. Jupiter 
and Saturn rise in the east 7 hra. after sunset. 

80 


June 

2 

359\5 

358-8 


90 


June 

12 

1.0 

359*6 


100 


June 

22 

1*3 

3597 


110 

r» 

July 

2 

2*8 

359-9 


120 

» 

July 

12 

23 

01 


130 

H 

July 

22 

2*2 

359 8 


140 

tl 

August 

1 

2*1 

359-4 


150 

»J 

August 

11 

1*0 

358*9 


160 

JJ 

AuguBfc 

21 

0*0 

358-2 


170 

» 

August. 

31 

358*6 

357-5 


180 

I) 

September 

10 

35TJf 

356-7 

Distance between son and the planets 180°. Saturn and 
Jupiter rise in the east about the time of sunset. 

2 90 


September 

20 

356*7 

355 9 

200 

n 

September 

30 

355*4 

355*2 


210 

it 

! October 

10 

353*7 

354*3 


220 

>« 

October 

20 

352 8 

353*8 

Distance between snn and the planets 135°. Saturn 
and Jupiter rise 9 hr*, before the sun, i.e., at 9 p.m. 

230 

>» 

October* 

30 

3523 

353 4 

* < S ? •'V . J- • V \s • * •’ 'V.-' - f 

240 

i> 

November 

9 

359*0 

352 8 

1 Both Jupiter and Saturn are stationary for about 

250 


! November 

19 

352*1 

352*9 

j a month. 

260 

*t 

| November 

29 

852*5 

852*9 


270 

it 

December 

9 

353*3 

352*9 

Saturn still stationary. Distance between sun and 
the planets 90*. Saturn and Jupiter appear in zenith 
at sunset. 

280 


December 

19 

354*4 

353*6 ' 


290 

>» 

December 

29 

355-6 

w* 

At sunset Jupiter and Saturn appear in the western 
sky. 

300 

ii 

January 

8 

357*2 

354*8 

310 

»» 

January 

18 

359*0 

- 355*8 


320 

»> 

J anuary 

28 

1*1 

356*9 


330 

»9 

February 

, 7 

3*1 

358*0 


340 

»> 

Febrnary 

37 

5*4 

359*2 

Mars on 34»4fch day was in conjunction with Saturn. 

350 

ii 

February 

27 

7*e 

0*4 


360 

i» 

j 

1 

1 

March 

9 

100 

1*6 

In March 6 B.C. both Jupiter'and Saturn had con¬ 
junctions with the sun and disappeared and they 
must have reappeared about 4 April as morning 
stars in the east. 


310. The above table shows that on the 70th solar day (May 23) Jupiter and 
Saturn were within a degree of each other in the last few degrees of Pisces. On 
the same day the distance between the sun and Jupiter cum Saturn was about 290° 
and the plauets must have risen together in the east about seven hours after sunset. 
From this time the conjoined planets continued to rise night after night in the east 
until the 180th day (September 10) when they must have risen in the east just as 
the sun set in the west. On this date the longitude of Jupiter was 357’4 and of 
Saturn 356*7 and they must have been very close. 

We read in St. Matthew, 2, 1-12. “ Now when Jesus was bom in Bethle¬ 

hem of Judea in the days of Herod the King, behold, there came wise men 
from the east to Jerusalem, saying, Where is he that is born King of the Jews? 
for we have seen his star in the east, and are come to worship him. . . . Then 

Herod, when he had privily called the wise men, inquired of them diligently what 
time the star appeared, . . . When they had heard the king, they departed; and 

lo, the star which they saw in the east, went before them and stood over where the 
young child was. When they saw the star, they rejoiced, with exceeding great joy 
. . . and when they came into the house, they saw the young child with 

Mary his Mother, and fell down and worshipped him,” etc. 

On 9 December 7 B.C., the distance between the sun and Jupiter cum 
Saturn was 90° and the two planets must at sunset have appeared in the zenith of 
the sky. As after this date they ceased to appear in the eastern sky at night, the 
conference of the Magi with Herod may have occurred about December 9, and 
they probably referred to their experience in May of the same year when they 
said that they had seen the star of the King of the Jews in the east. 

On the 340th day of the Indian solar year 7 B.C., i.e„ about 17 February 
6 B.C., there was a further phenomenon, for on that day the longitudes of Mars, 
Saturn and Jupiter were 359*4°, 3&9*2° and 5*4°, respectively, so that now Mars 
and Saturn were in conjunction. 

* Dr. Neugebauer (op. cit. page 95 ante) has calculated very accurately, according to modern astronomy, the 
geocentric longitudes of jnpiter and Saturn lor Memphis (6 p.m.) on October 27, 7 B.C. His longitudes are, Jupiter, t 
345*16° and Saturn 345*77°, If to these figures we add the Indian precession for 539 years (page 94 ante), ie., 8 5,* 
we get 353 66° for Jupiter and 354*27° for {Saturn. 
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The Scripture narrative refers to a temporary disappearance of the star and 
to its reappearance at Bethlehem. We find from the table of movements that 
between the 0 and the 15th day of the Indian solar year 6 B.C., i.e., between 
March 14 and March 29 of that year, first Saturn and then Jupiter must have had 
a conjunction with the sun, that is, they temporarily disappeared, and about 
April 4, they were to the west of the sun, and they must have appeared low in the 
western sky, immediately after sunset. This may have been the reappearance at 
which the Magi rejoiced. Or the expression “ the star stood over where the child 
was ” may refer to the fact that Saturn became stationary for about two months 
from October 20, 7 B.C. till December 19 of the same year and that during the 
same period Jupiter came closer and closer to Saturn until they were again 
together on December 29. The appearance of the two planets blazing from the 
zenith after sunset on December 9 must have been a striking phenomenon, at 
which the Magi could well have wondered as the star “ stood ” (i.e., was stationary 
in the zenith for several days) “over where the child was.” December 25 is the 
traditional day when Christ was born. 

Kepler, from a study of these phenomena in the light of the tradition 
recorded by Abrabanel, came to the conclusion that Christ was probably born in 
7 B.C. during a conjunction of Saturn and Jupiter. It is now well known that the 
chronology of St. Dionysius Exiguus who identified what we now call 1 B.C. 
(— the year 753 A.CJ.C. or of the Foundation of Borne) with the year of the 
birth of the Christ was wrong by at least three or four years, and that Christ 
must have been born before the year now spoken of as 4 B.C. (A TJ.C. 750). 

311. Before concluding this chapter, it may be useful to indicate, for the 
benefit of other investigators, an important application, and one that is by no 
means self-evident, of the principle of cyclic recurrence in the positions of planets. 
In order to obtain the positions of planets in the current cycle, as is done in 
table Y-B, for 363 years (Mars), 355 years (Mercury), 344 years (Jupiter), 
235 years (Venus), and 383 years (Saturn), it is not necessary to calculate the 
positions of these planets for all these years. If we have the calculated positions 
of Mars for a series of 126 years, in all, say from A.D. 1822 to A.D. 1947, of 
Mercury for 79 years (say, from A.D. 1855 to A.D. 1933), of Jupiter for 95 years 
(say, from A.D. 1818 to A.D. 19i2), of Venus for 48 years (see paragraph a 1-3 
below) and of Saturn for 88 years (say, from A.D. 1842 to A.D. 1929), we have 
sufficient material for fixing the positions of these planets in the first place 
for 363, 355, 344, 235 and 383 years, respectively, and secondly through tables 
V-A and V-B for all the time comprised in the range of history and tradition. 
The procedure is as follows. 

312. Let us assume that we have the calculated positions of Mars for every 
tenth day in every year from A.D. 1822 to A.D. 1917. With the help of the 
positions in the first and last of these years as well as of the positions in two 
intermediate years 1869 and 1909, we obtain the positions in six other years as 
below :— 


0 DAY. 


Position in A.D. 1947 minus 1 degree 
— position in 1584 A.D. 


1663 

1742 

1821 

1900 


337-6° 


338- 8° 
339 1° 

339- 8° 


340- 


6 ° 


3- 0° 


0 BAY. 

Position in A.D. 1869 minus • 
— position in A.D. 1506 

1585 116-5° 
1664 117-9° 
174 3 119-2° 
1822 


degree 

115-2° 


120-5° 




5-3° 


0 75° 1-3° 

We know that Mars’ position on 0 day in A.D. 1584 must have been the same as 
his position 363 yeax*s later, i.e., on 0 day in A. D. 1947, less T degree. We there¬ 
fore write down as Mars’ position in A.D. 1584, the position we have already 
calculated for 0 day in A.D. 1947, less -1 degree, i.e., 837"6 degrees. 

Similarly we write down as Mars’ position on 0 day in A.D. 1506, his ascer¬ 
tained position on 0 day in A.D. 1869 less ‘1 degree, i.e., 115-2 degrees. 

Between A.D. 1684 and A.D. 1900 there are 316 years or 4 periods of 79 years 
each. We know from the table of Mars’ cycles that in 79 years Mars’ mean 
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longitude increases by + 1*015 degree. Our difficulty is, that owing to the annual 
equation and the anomaly, the actual geocentric place of Mars after 79 years may 
not mci ease oy exactly .-f-1*015 degree, but by something more or something less. 
But for small increases of mean longitude the annual equation and the anomaly 
will operate uniformly, and we may assume, without risk of error, that if Mars 
position on Oday in A.D. 1584 was 337*6° and if his position on 0 day in A.D. 1900, 
was 340*6 degrees, his three intermediate stages, viz., those on 0 day in A.D. 1663* 
in A.D. 1742, and in A.D. 1821 may be obtained by applying a uniform increment 

T — degree. We obtain iu this way the actual geocentric place of Mars 
on 0 day in the years A.D. 1663 (338*3°), 1742 A.D. (339*1°) and 1821 A.D. 
(339*8°), and we may, if we please, verify these figures by direct calculation. 

It is obvious that for every ascertained position of Mars between A.D. 1822 
and A.D. 1900, we shall be able to obtain his positions in three other years, in other 
words, by means of bis ascertained positions in the 79 years ‘A.D. 1822 to 
A.D. 1900, we shall be able to obtain the positions in 3 X 79 = 237 years; and 
since we have already ascertained the positions of Mars for 126 years,' A.D.1822 
to A.D. 1947, we shall have on the whole the positions for 237 -f 126 = 363 years, 
the full number of years required for a Mars’ cycle of 363 years. 

313. The following table shows at a glance how cycles of 355, 344 and 383 
years may be obtained for Mercury, Jupiter and Saturn respectively by following 
the method we have already indicated for Mars. (The figures refer of course to 
A.D. years) — 


Mara. 

i 

Mercury. 

Jwpiter. 

Saturn. 

1 947 «1584 

1068 

1742 

1821 

1900 

1869 = 1506 
1585 
1664 
1743 

1822 

1933= 1578 
1.624 

1670 

1716 

1762 

1808 

1854 

iyoo 

1888 ass 1533 
1579 
1025 
1661 
1717 
1763 
1809 

1855 

1912=1^68 

1661 

1734 

1817 

1900 

1830 = 1486 
1569 
1652 

1736 

18.18 

1929=1546 

1605 

1664 

1723 

1782 

1841 

1900 

■ * ■" ' ' 

1 

1871=1488 

1547 

1606 

1665 

1724 

1783 

1842 


•• V * ----VJl i. W, 

By means of the positions* of Mercury, ascertained for the 4ti years A.D. 1855 
to A.D. 1900, we obtain positions for 46 x 6 = 276 years in addition to the ascer¬ 
tained positions for 79 years ; total 855 years, which is Mercury’s cycle. 

By means of the positions of Jupiter, ascertained for the 83 years A.D. 1818 
to A.D. 1900, wo obtain positions for 83 X 3 = 249 years in addition to the ascer¬ 
tained positions for 95 years; total 344 years, which is Jupiter’s cycle* 

By means of the positions of Saturn, ascertained for the 59 years A. D. 1842 
to A.D. 1900, we obtain positions for 59 X 5 = 295 years in addition to the- 
ascertained positions for 88 years ; total 383 years, which, is Saturn’s cycle. 

314. For obtaining the figures for a Venus’ cycle of 235 years we proceed 
by a slightly different method. We first of all calculate the positions of Venus 
for 48 years as follows :— 


1800 

1840 

1880 

1920 

1960 

2000 


To these six 
a seventh row— 


n 

1801 
1841 
1881 
1921 
1901 
2001 

rows of 


VI 

2040 


VII 

2041 


III 

1802 

1842 

1882 

1922 

1902 

2002 


VITI 

2042 


IV 

1803 

1843 

1883 

1928 

1963 

2008 


I 

2035 


V 

1804 

1844 

1884 

1924 

1964 

2004 


II 

2030 


VI 

VIT 

viii 

1805 

1806 

1807 

1845 

1846 

1847 

1885 

1886 

1887 

1925 

1926 

1927 

3965 

1986 

1967 

2005 

2006 

2007 

we 

can, without 

hi 

IV 

V 

2037 

2038 

2039 


add 


—. i . , "— oamc ao Lia pusibiun aou years 

before, m 1805, which stands at the head of column. VI. We therefore repeat 
for A.D. 2040 the figure already obtained for 1805. Similarly we ret eat for 
2041......2039 the figures already obtained for 1806 . . . 1804. 

315. (Venus— contd.) YVenext proceed to interpolate between 1800 and 2040 
the figures for every eighth year as. we did before for the other planets. Thus, 
supposing we want the figure for 0 day in each case we interpolate as follows 
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1800 

1808 

1816 

1824 

1832 

1840 

1848 

1856 

1864 

1872 

1880 


0 day. 

329- 8 

330- 4 

331- 0 
331-6 


329-3 (ascertained figure). 


332*2 (ascertained figure). 
2-9 4- 5=*6 


332*7 

333- 2 
333*7 

334- 2 


334-7 (ascertained figure), 
2-5 5 — *5. 


1888 

1896 

1904 

1912 

1920 

2000 

2008 

2016 

2024 

2032 

2040 


0 DAY. 

335*4 (ascertained figure). 

336-1 

336- 8 

337- 5 

338*2 (ascertained figure). 

iFB -r5=7 
344*0 (ascertained figure). 


344- 5 
345*0 

345- 6 
346*1 


346*6 (figure ascertained 
for A.D. 1805) 

2-6 -7- 5 = -52. 


From every year for which we possess ascertained figures we are thus able 
to obtain figures for four more years; out of 48 years’ figures we can thus evolve 
figures for 192 years in addition to the original 48 ; total 240 years, which is five 
years more than th9 full Venus’ cycle of 235 years. 

316. The increase of mean longitude of Venus every 8 years is 1*52 degrees, 
and we could have interpolated all the figures between A.D. 1800 and A.D. 
2040 in one series of thirty steps, thus 


A.D. 


1800 



0 DAY. 

... 

1808 


... 

... 329*9 

1816 



... 330-5 

1824 



... 331-0 

1832 


• • • 

... 331*6 

1840 


... 

... 332*2 

1848 



... 332*7 



... 

f • 1 • * • 

2040 


... 

• « l It* 


329 3 (ascertained figure). 


346*6 (figure ascertained for 1805) 
30)17-3 
•57 

We see that the figures obtained in the last paragraph for 

A.D. 1808 1816 1824 1832 1840 1848 

are 329-9 330-5 331*0 331*6 332*2 332-7 

against 329*8 330*4 331*0 331*6 332-2 332*7 

which we obtained in paragraph 315 and the differences are hardly perceptible ; 
nevertheless it is safe to proceed by breaking the thirty steps into a number of 
stages as we did in paragraph 315 because the successive differences in the 
anomaly and annual equation of the thirty steps caused by differences in mean 
longitude amounting in all to 17*3 degrees may not be uniform in the case of 
Venus. 

317. In the following table, in which the base year is A.D. 1999, the above 
method of development of a perpetual planetary ephemeris from day today is 
illustrated in greater detail. The figures for the top and bottom line in the case 
of each planet being known, the examples show how the figures for intermediate 
years may be obtained by interpolation. If this table is extended to 79 years in the 
case of Mars, taking 1998, 1997 . . . 1921 as the successive base-years, to 

46 years in the case of Mercury, to 83 years in the case of Jupiter, to 48 years in 
the case of Venus, and 59 years in the case of Saturn, we shall have all the 
material required for a perpetual planatery almanac (Tables V-A and V-B). Con¬ 
siderations of space alone forbid the reproduction of these tables, which have the 
merit of yielding certain important corollaries, one of which (viz., that Mars can¬ 
not retrograde in Magha nakshatra in Karttika-Margasirsha months) is made 
use of in paper No. V in the appendix On the astronomical references in the 
Mahabharata. 

33 
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Table illustrating the process of obtaining, from the calculated places of Mars, Mercury, Jupiter , Venus 

of 363, 355, 344, 248 and 383 years, respectively 


Days of solar year 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

160 


A.D. 







Degrees of longitude. 







Mars A.D. 1967- 

=1684 

180*0 

176*5 

173*5 

171*7 

171*2 

172*1 

174*1 

177*1 

180*5 

184*8 

189*6 

194*7 

200*4 

206*2 

212*3 

218-7 

• 

1683 

182*4 

178*9 

175*8 

1739 

1730 

173-6 

175*6 

178*4 

181*8 

186*0 

1907 

195*7 

201*6 

207*3 

213*2 

2196 


1762 

1848 

181*4 

1781 

1761 

175*0 

1754 

177*1 

179*7 

183*0 

187*1 

191*8 

190*7 

202*6 

208*3 

2X4*1 

220*5 


1841 

187*2 

183*9 

180*4 

178*3 

177*0 

177*2 

178*6 

181*0 

184*3 

188*3 

192*9 

197*7 

203*5 

209*3 

215*0 

221 4 


1920 

1896 

186-4 

182*7 

1805 

179*0 

179*0 

180*1 

182*3 

185*6 

189*5 

1940 

198*7 

204*5 

210*3 

215-9 

222*3 


1999 

192*1 

188*9 

185-2 

182*7 

181*1 

180*8 

181*7 

183*8 

186*9 

190-7 

194*9 

199*8 

205*2 

211*0 

216*9 

223*2 

A or variation from 
cycle to cycle. 


4* 2*4 

+ 2*5 

+ 2*3 

+ 2*2 

+ 2*0 

+ 1*8 

+ 1*5 

+ 1*3 

+ 1*3 

+ 1*2 

+ 1*1 

+ 1*0 

+ 1*0 

+ 1*0 

+ 0-9 

+ 09 

Mercury A.D. 1986 

=1631 

8328 

345*5 

2*3 

20*6 

39*7 

58*6 

75*9 

90*8 

100*5 

100*1 

92*8 

910 

98*8 

112*1 

128*7 

146-3 


1677 

332*8 

345*3 

21 

20*4 

39*4 

58*4 

76*7 

90*7 

100*6 

100*7 

93*4 

91*2 

98*8 

111*9 

128*5 

146*0 


1723 

332*8 

345*2 

1*8 

20*1 

39*1 

58*1 

75*5 

90-6 

100*7 

101*2 

94-1 

91*5 

98*7 

111*8 

1 28*2 

145*7 


1769 

332*8 

345*1 

1*5 

19*8 

38*8 

57*8 

753 

90*5 

100*8 

101*7 

947 

91*8 

98*6 

111*6 

127*9 

145*5 


1815 

332*8 

345*0 

1*3 

19*6 

38*5 

67*5 

75*1 

90*4 

100*9 

102*2 

95*4 

92*1 

98*6 

111*5 

127*7 

145*2 


1861 

332 7 

344*9 

1*1 

19*3 

38*2 

67*2 

749 

90*3 

101*0 

102*7 

'96*0 

92*4 

98-5 

111*3 

127*5 

1450 

# 

1907 

332*7 

344*8 

0*9 

19*1 

37*9 

66*9 

74*7 

90*2 

101*1 

103*2 

96*7 

92*7 

98*5 

111*2 

127*3 

144-7 

1953 

332*7 

344*7 

0*6 

18*8 

37*6 

56*6 

74.5 

901 

101*2 

103*7 

97*3 

92*9 

984 

311*0 

127*0 

144-5 


1999 

332*7 

344*5 

0*4 

18 6 

37*3 

564 

74*2 

89-9 

101*3 

104*2 

97*9 

93*2 

98-4 

110-9 

126*8 

144*2 

A or variation from 
cycle to oycle. 


+ 00 

+ 0*1 

+ 0*2 

+ 0*2 

+ 0.3 

+ 0*3 

+ 0*2 

+ 0-2 

-0*1 

-0*5 

— 0*6 

—0*3 

+ 0*1 

+ 0*1 

+02 

+ 0*2 

Jupiter A.D. 1999= 

=1655 

349*1 

353*5 

353*8 

356*2 

358-4 

05 

2*6 

4*4 

6*0 

7-4 

85 

9*3 

9*7 

10*0 

9-7 

9 *2 


1738 

348*6 

351*0 

353*8 

355*6 

357*7 

359*9 

2*1 

3*8 

6*3 

6*8 

7*8 

8*6 

8*8 

9*1 

8*7 

8*3 


1821 

347*5 

349-9 

352*2 

354*5 

356*6 

358*8 

0*9 

2-6 

4*1 

55 

6*5 

7*3 

7*5 

7*7 

7*8 

6*8 


1904 

340*4 

348*8 

351*1 

353*4 

855*5 

357*7 

359*7 

1*4 

2*9 

4*2 

5*2 

6*0 

62 

6*3 

5-9 

5-3 


1987 

345*3 

347*7 

850*0 

352*3 

364*4 

346*6 

358*5 

0*2 

1*7 

2*9 

3*9 

4*7 

49 

49 

4*5 

3*8 

A or variation from 


1*1 

1*1 

1*1 

1*1 

1*1 

11 

1*2 

1*2 

1*2 

1*3 

1*3 

1*3 

1*3 

1*4 

1*4 

1*6 


cycle to cycle. 


N.B.— For the top line, A.D. 1658, the figures for A.D. 1999 have been repeated: but as the cyclic variation between A.D. 1999 and AD 
of the difference between A.D. 1655 and A.D. 1987 by 4, that the figure for Jupiter for A.D. 1665 is in excess of the figure for A,D. 1999 (344 tears 
column the figure for A.D. 1987 is 345 3 and that for A.D. 1999 is 3491, a difference of 3 8. We add *6 to 3*8 in order to get an exact quotient (1*1) 


Venus A.D. 1999 

38*0 

49*0 

61-2 

721 

83*0 

93*4 

103*3 

102*5 

120*5 

126*6 

130-6 

1310 

127*5 

121*2 

1157 

113*8 

2007=1772 

38*6 

49*9 

61*6 

72-5 

83*3 

93-4 

103*1 

112*1 

119*6 

125 1 

1281 

127*5 

123*5 

117*5 

1130 

112 0 

2015=1780 

39*0 

504 

62*0 

72-8 

83-5 

93-5 

103*0 

111-6 

118*8 

12S‘7 

125 7 

1241 

119*6 

113-9 

110*2 

110-3 

2023=1788 

39*5 

50*9 

62*4 

73*1 

83*7 

93 6 

102*9 

111-1 

117*9 

122*3 

123-2 

120*7 

116-5 

110*2 

107 4 

108*5 

2031=1796 

40*0 

51-4 

62*8 

734 

83*9 

93*7 

102*8 

110-6 

117*1 

120-8 

120-8 

117-3 

111*5 

106*5 

104*6 

106*7 

2039=1804 

40*5 

51*9 

63*2 

73*7 

84*1 

03*8 

102*7 

110*1 

116*2 

119 3 

118*8 

113-9 

107*5 

102-8 

101*8 

105*0 

A or variation from 
cycle to cycle. 

+ 0*5 

+ 0-5 

+ 0*4 

+ 0-8 

+ 0-2 

+ 0*1 

-0*1 

— 0-5 

-0-8 

-1*5 

— 2*4 

-3*4 

—4 0 

-3 7 

-28 

-1-8 

Saturn A.D. 1969=1586 

3-4 

4*7 

60 

7*3 

8*5 

9*7 

10*9 

118 

12-7 

13*7 

14*1 

14*5 

15*0 

14-9 

14*9 

14*6 

1645 

4*3 

5-6 

6*9 

82 

9*4 

10*6 

11*8 

L2-7 

13*6 

140 

15*1 

15.6 

16*0 

15*9 

168 

15-7 

1704 

5*2 

6*5 

7*8 

9*1 

10 3 

115 

12*8 

13-7 

14*6 

15*6 

10-1 

16*0 

17*1 

170 

16-9 

16-8 

1763 

6*1 

7*4 

8-7 

10*0 

11*2 

12-5 

13-7 

14*6 

15-6 

16*6 

17*1 

17*6 

181 

18*1 

18*0 

17‘9 

1822 

7*0 

8*3 

9-6 

10 9 

12*1 

13*4 

14*7 

15*6 

16*6 

176 

18*1 

187 

19-2 

19*2 

191 

19*0 

1881 

7*9 

9*2 

10*5 

11-8 

13*0 

14*3 

15*6 

16*6 

17*6 

18*6 

191 

19*7 

20-3 

20-3 

20*2 

201 

1940 

8-8 

101 

11*4 

12 7 

14*0 

15 3 

16*6 

17*6 

18*6 

19*6 

20*2 

20-8 

21*4 

21*4 

21*3 

21*3 

1999 

9*8 

11*1 

12*4 

13*7 

150 

16*3 

17*8 

18-6 

196 

20*6 

21*2 

21*8 

22*4 

22*4 

22-3 

22*3 

A or variation from 

+ 0*9 

+ 0*9 

+ 0*9 

+ 0*8 

+ 0 9 

+ 0-0 

+ 0*9 

+ ro 

+ 1*0 

+ 1*0 

+ 1*0 

+ 1-0 

+ 11 

+ 1*1 

+ 1*0 

+ 1*0 


cycle to cycle* 
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md Saturn, far 126, 79, 95, 48 and 88 years, respectively, the actual, places of the same planets for cycles 
'see. paragraph 311, page 127 of text). 


160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

'320 

330 

340 

350 

360 









Degrees of longitude. 








V. ' 


252 

232*1 

2391 

246 2 

253*3 

2606 

268*0 

275*8 

283*2 

290*1) 

298*7 

306*3 

314 1 

321*8 

329 5 

336*9 

344*8 

352*2 

359*7 

7'0 

14*4 

;26*1 

232*9 

239*9 

247 0 

254*1 

261*4 

268*8 

276.6 

284*0 

291*7 

299*5 

307*1 

314*9 

322*6 

330*2 

337*7 

345 5 

352*9 

04 

7*6 

15*0 

J27-0 

233*7 

2407 

247*8 

254*9 

262*2 

269 6 

277*4 

2848 

292 5 

300*8 

307*9 

315*7 

323*4 

3309 

388 5 

340*2 

3536 

1*1 

8*2 

15*6 

I27-9 

234*5 

2415 

248*6 

255.7 

263*0 

270*4 

278 2 

285*6 

293 3 

301*1 

308*7 

316*5 

324*2 

331*6 

339*3 

346*9 

354*3 

1*8 

8*8 

10*0 

i28 8 

235*3 

2423 

249*4 

256 5 

263*8 

271*2 

279*0 

286*4 

294*1 

301*9 

309 5 

3173 

325*0 

3323 

340*1 

347*6 

355*0 

2*5 

-9*4 

168 

'29*7 

236*2 

243*3 

2504 

257*5 

264*9 

272*3 

279*8 

287*5 

295 1 

302*7 

310*3 

318*8 

325*7 

333*1 

340*8 

348*2 

355*7 

3 0 

10*2 

175 

+ 0*9 

+ 0*8 

+ 08 

+ 0*8 

+ 0*8 

+ 0 8 

+ 0 8 

+ 08 

+ 0H 

+ 0*8 

+ 0*8 

+ 0*8 

+ *18 

+ 0*8 

+ 0 7 

+ 08 

+ 0*7 

+ 0*7 

+ 0*7 

+ 0*6 

+ 0*6 

64*3 

181*5 

196*9 

208*7 

218*0 

208*1 

201*6 

‘203 4 

2138 

228*4 

244 1 

262*8 

2800 

290‘6 

310*3 

318*9 

317*9 

311*4 

309*2 

317*4 

331 0 

64*0 

I8i*3 m 

1968 

208*7 

213*2 

208*7 

202*1 

203*5 

213*6 

2282 

244*0 

2025 

279*8 

296*4 

310*2 

3191 

318*3 

311*8 

3095 

317*3 

330*8 

.63*7 

181*0 

196*6 

208 7 

213*5 

2093 

2025 

203*7 

213*5 

228*0 

243*9 

262*2 

270*6 

3962 

3101 

319*2 

318*8 

312*3 

309-7 

317*2 

3307 

63*4 

180*8 

196*4 

208*6 

213*7 

209*9 

202*9 

2038 

2184 

227*8 

243 8 

261*9 

279*4 

2960 

3100 

319*3 

319*3 

3127 

309*9 

317*1 

330*5 

.63*2 

1806 

196*2 

208*6 

2140 

210*6 

203*4 

2040 

213*3 

227*6 

2437 

261 6 

2792 

295-8 

3099 

319 4 

319*8 

313*2 

310*1 

317 0 

3304 

162*9 

180*4 

mo 

208 6 

214*2 

211*1 

203 8 

204*1 

218*2 

227 4 

243 6 

261*3 

279*0 

295*6 

809 8 

3195 

32C*3 

3136 

310*3 

316*9 

330*2 

62*6 

180*2 

195*8 

208 5 

214*5 

211*6 

204*2 

204*3 

218*1 

227-2 

243*5 

261*0 

2788 

295 4 

309*7 

319*6 

3208 

314*1 

3105 

316*8 

330*1 

162-3 

180*0 

.195 6 

208*5 

214*7 

212*1 

2046 

204*4 

213 0 

227*0 

243*4 

260*7 

278*6 

295*2 

309*6 

319*7 

321 3 

3145 

310*7 

316*7 

329 9 

162*1 

179*7 

195*5 

208*5 

216*0 

212*6 

2049 

204*6 

212 9 

226*9 

243*2 

260*4 

2783 

295*0 

3096 

3198 

821*8 

315*0 

310*9 

316*7 

329*8 

+ 0*3 

+0*2 

+ 0*2 

+ 0*0 

—0*2 

-05 

-03 

-0*2 

+ 01 

+ 0*2 

+ 02 

+ 0*3 

+ 0 3 

+ 0*2 

+ 01 

-0.1 

-0-5 

-05 

-0 2 

+ 01 

+ 0*1 

8*4 

7-2 

5*9 

4*5 

3*2 

1*8 

07 

0*0 

359*4 

8591 

359*4 

359*9 

0*7 

19 

3*3 

4*9 

6-0 

8*7 

10*9 

13*0 

15*4 

7*3 

62 

5*0 

3*6 

2 3 

0*7 

359 7 

359*1 

Zm 

00 

358 4 

3585 

359 1 

3599 

1*1 

2 6 

4*4 

6*1 

8*1 

10*2 

126 

149 

6*8 

46 

3*4 

2*0 

0 7 

3592 

3582 

357*6 

3570 

357*0 

357*2 

357.8 

358*7 

359*9 

14 

3 2 

50 

7*0 

9*1 

115 

13 8 

4*3 

30 

18 

0*4 

359*1 

357*7 

366*7 

356*1 

355*6 

355*6 

855 9 

358 5 

3575 

8587 

0*2 

2*0 

3*9 

5*9 

8*0 

10*4 

12-7 

2*8 

1*4 

0*2 

358*8 

357 5 

356 2 

355 2 

354*0 

3542 

354*2 

354 6 

355 2 

3563 

357 5 

3590 

0*8 

2*8 

4*8 

69 

9*3 

11*6 

1*5 

1*6 

16 

1*6 

1*6 

1*5 

16 

15 

1*4 

14 

13 

1-3 

1*2 

12 

12 

1*2 

1*1 

1*1 - 

11 

1*1 

1*1 


1655 is + 48, and the variation in geocentric place corresponding to this is found by trial to be from *4 to *7, it is assumed, in order to facilitate the division 
later) by 4, *5, '6 or *7 degree according as one of these figures is required to make a complete division of the difference by 4. Example : In the 0 day 
on division by 4, and assume that the cyclic variation for geooentric place between A.D. 1655 and A.D. 1999 is -f- 0 6 in favour of the former year. 


116*0 

1211 

128*5 

1372 

146 8 

157 1 

168*0 

176 2 

190*6 

202.5 

2144 

220-4 

238.7 

25 I/O 

263 3 

275*6 

288*0 

300*4 

312*9 

325*2 

337*7 

115*0 

1200 

128*2 

1372 

147 2 

157-3 

1685 

1796 

191*1 

203*1 

215*0 

226 9 

239*3 

251*7 

264*0 

2763 

2836 

301*1 

313 6 

325*9 

338*4 

113*9 

1200 

128*0 

1371 

147*5 

1576 

169*1 

1800 

191*6 

203*6 

215*5 

227*5 

2399 

252 3 

264*6 

276*9 

239*3 

301*7 

814*2 

826*6 

3390 

112*9 

119*4 

127*8 

137 1 

147 9 

157 9 

1697 

180 4 

192*1 

204*1 

216*1 

228 1 

240*5 

252 9 

265*3 

277*6 

290*0 

302-4 

3149 

3273 

339*7 

111-8 

118*9 

127*6 

1370 

1482 

158*2 

170 3 

180-8 

192-0 

204*6 

2L6*7 

228-7 

241*4 

253*6 

265*9 

278*2 

290*7 

803*0 

3155 

328*0 

340*3 

110*7 

1184 

127*4 

1371 

148*5 

15S5 

170*9 

181*2 

193 1 

205*1 

217*2 

229*3 

241-7 

254 2 

266*6 

2789 

291*4 

303 7 

3162 

328*7 

341*0 

-ro 

-05 

-02 

+ 0*0 

+ 03 

+ 0 3 

+ 0*6 

+ 0*4 

+ 0-5 

+ 0*5 

+ 06 

+ 0*6 

+ 0 0 

+ *06 

+ 06 

+ 06 

+ 0 6 

+ 0-6 

+ 0*6 

+ 0*7 

+ 0*7 

14*0 

13*4 

127 

119 

11 1 

10*2 

95 

8-8 

8 J 

79 

7*7 

7*4 

7-8 

8*2 

8*5 

94 

10 3 

111 

12*3 

135 

147 

15*1 

14*5 

13 8 

130 

12*2 

11 3 

10-6 

9-9 

9.2 

9*0 

8*7 

8*4 

8*8 

9*2 

9*5 

10 4 

11*2 

120 

13*2 

14 4 

156 

16*2 

15*7 

15 0 

142 

13 4 

12 5 

118 

11*1 

104 

101 

98 

95 

9*8 

10*2 

10 5 

11*4 

12*2 

13 0 

14 2 

164 

16 6 

17*4 

16*8 

16*1 

153 

14 5 

136 

129 

12*2 

11*5 

11*2 

10*9 

106 

109 

11*2 

11*5 

12*4 

13*2 

14*0 

151 

163 

175 

18*5 

180 

17 3 

165 

15 7 

148 

14 1 

13*4 

12*7 

123 

12*0 

11*7 

120 

12-2 

12*5 

13 4 

14*2 

149 

10*1 

172 

18*4 

19*6 

19*1 

18 5 

177 

16*9 

160 

153 

146 

13*8 

13*4 

13*1 

12*8 

130 

13*2 

13*5 

144 

152 

15*9 

17*0 

18*1 

19*8 

20*8 

20*3 

197 

189 

181 

172 

16 5 

158 

15*0 

14*6 

14*2 

13*9 

14*1 

14*3 

14*6 

15*4 

16*2 

16*9 

18*0 

19*1 

20*3 

21*8 

213 

207 

19*9 

19*1 

182 

17*5 

168 

160 

16*6 

15*2 

14*9 

15*1 

153 

15 6 

16*4 

17 2 

17*9 

190 

20*1 

21*3 

+ 11 

+ 11 

+ 1*1 

+ 11 

+ 1*1 

+ 11 

+ 11 

+ 11 

+ 1*1 

+ 1*1 

+ 1*1 

+ ri 

+ 1*1 

+ 1*0 

+ 1*0 

+ 10 

+ro 

+ 1*0 

+ 10 

+ 0*9 

+ 0*9 
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Section iv. — The Planetary Eye-tables. 

318. The planetary eye-tables for Mars, Mercury, Jupiter, Venus and 
Saturn, which are included in Table IV, constitute an important by-product of 
the perpetual planetary almanac. The general nature and use of the planetary eye- 
tables has been referred to in paragraph 225 supra (page 93) and it only remains 
to explain how the eye-tables were constructed. The object is to ascertain for 
each mean longitude of a planet, whether superior or inferior, say for 0°, 10°, 20°, 

. . . 350° of its mean longitude, the corresponding actual geocentric place 

attainable by it on each day of the Indian solar year, say on 0 day, on the 10th 
complete day ... on the 360th complete day and vice versa. Supposing 
we wished to have such an eye-table in 86 stages, for each planet, and for every 
ten complete days of the Indian solar year (like the eye-tables we actually possess 
in Table IV), it would be theoretically necessary to compute, in the manner 
shown in paragraphs 237 and 239 supra (pages 96, 97), the actual geocentric places 
corresponding to 5x36x36 = 6,480 mean positions, which might taken whole 
year or more to compute. , 

319. As an alternative to this formidable undertaking, we simply note, in the 
perpetual planetary almanac (Table V-B), the occasions on which 0°, 10°, 20° 

... 850° are attained as geocentric places, on the 0 day of the solar year, 

first by Mars, then by Jupiter, and thirdly by Saturn ; then, the occasions on which 
0°, 10°, 20°, etc., are attained as geocentric places by the same planets on the 10th 
complete day of any solar year; and so on up to 360 complete days of the solar 
year. Having secured these occurrences, we tabulate them, and add to each 
geocentric place the corresponding mean longitude, which is easily done with the 
help of Table V-A. The result is the eye-table for each of the superior planets 
Mars, Jupiter and Saturn. 

320. For the inferior planets Venus and Mercury, we first of all tabulate their 
increases of mean longitude, for every 10 days, for 235 years in the case of Venus, 
and for 46 years in the case of Mercury. Then we select from Table V-B the 
actual geocentric places corresponding to definite stages of increase of these 
mean longitudes. As a result, the eye-table for Venus presents the same general 
appearance as the eye-table for Mars, Jupiter and ,Saturn, but whereas the vertical 
heavy-type column in the eye-tables of Mars, Jupiter and Saturn presents actual 
geocentric places, and the body of the tables presents mean longitudes, the first 
vertical column in the eye-table of Venus furnishes mean longitudes and the rest of 
the table presents the geocentric places. This variation in the eye-table for Venus 
is a necessity, because, to every single mean longitude of Mars, on, say, the 100th 
day of the Indian solar year, there corresponds but a single geocentric place, and 
vice versa, whereas the vice versa, does not hold good in the case of Venus : 
for instance, on the I60th complete day of the Indian solar year, Venus may have 
a geocentric place of 164° when her mean longitude is 180°, and she will have 
the same geocentric place also when her mean longitude is 329°. 

321. In the case of the Mercury eye-table, there is a further peculiarity. 
All the possible positions, whether mean or actual, of Mercury on a given day of 
the Indian solar year are reducible to 46 definite types, exemplified by the years 
noted in col umn 1 of Mercury’s eye-table and the actual positions in other years do 
not vary from these excepted to the extent of a degree or two. It was, therefore, 
thought advisable to retain these types themselves as an eye-table: it thus happens 
that for eveiy 10th day of the Indian solar year the Mercury eye-table presents 46 
stages at intervals of about 8°, instead of 36 stages at intervals of 10° between 
one stage and the next, as in the case of the other planets. 

322. It was stated in paragraph 268 supra (page 107) that the eye-tables 
can he need for the purpose of computing the actual geocentric places of the five 
planets in the Paripadal horoscope. We may now compare the results of applying 
to the calculation of this date (1) tho rigorous method presented in paragraphs 
237, 239 supra (pages 96, 97), (2) Tables V-A and V-B, (3) the planetary eye-tables. 
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Mars. 

Mercury. 

Jupiter. 

Venus. 

». 

Saturn. 

Moan longitude on 89th complete day A.D. 
034, i.e., 17tb Jane, time about mean 
sunrise. 

331-92° 

11*50° 

330-83° 

296*23° 

260-41* 

(1) Actual geocentric place by strict calculation, 
paragraphs 237 and 239 (pages 96 and 97). 

17i2° 

70-4° 

340-5° 

41*0° 

256-4" 

(2) Aotual geocentric place by Tables V-A and 
V-B (page 112 supra). 

17*5° 

704° 

340-6° 

42-3° 

256-4° 

(3) Actual geocentrio place by planetary eye- 
tables (Table IV). 

1M° 

70*4° 

1 

3410° 

42-7° 

2500° 


It will be seen that, although the planetary'eye-tables omit fractions of a- 
degree, yet the results yielded by them are accurate enough for all practical 
purposes. 

323. The eye-tables have, however, oae drawback, as compared with tables 
V-A and Y-B. When a planetary eye-table is used, as in the last paragraph, for 
ascertaining the geocentric place of a planet directly from its mean longitude on a 
given day of the Indian solar year, proportionate parts will generally have to be 
taken, and that, more than once in each case. Thus in the case dealt with in the 
last paragraph, the reader, on looking into the Mars and Mercury eye-tables, will 
find certain entries under the 80bh and 90th completed days, which he should 
proceed to manipulate as shown below:— 


Col. 1. 

Actual geocentrio place 
(Eye-table.) 

10 ° 

20 ° 


Mars. 

Ool. 2. 

Mean longitude on 80fch 
complete day. (Eye-tablc.) 

325° 

338° 


Col. 3. 

Mean longitude on 90th 
complete day. (Eye-table.) 

•324°' 

335° 


By taking proportional parts for the 89th day, we find that Mars, on 89th 
complete day, 

would have attained 10° actual geocentric place, for a mean longitude, of. 

324°...(i) . ... 

and would have attained 20° actual geocentric place for a mean longitude of 

335*3°.(2) 

By taking proportional parts again with reference to (1) and (2), we see that 
if Mars on 89 th complete day attained, with an increase of 11*3° mean 
longitude (i.e., 335-3° — 324°), an increase of 10° in actual geocentric place, 


he would, with an increase of 8° mean longitude, attain an increase of 


8 x 10 
11*3 


= 7 - 1 * 


iu actual geocentric place. In other words, on the 89th complete day Mars’ geocen¬ 
tric place, corresponding to mean longitude 332° — 10° + 7*1° or 17*1°, which is 
exactly the result obtained by strict calculation in accordance witb paragraph 
239, page 96 supra. 

Mercury. 

From the following entries in Mercury’s Bye-table under 80th and 90th 
complete days, 


90 th complete day. 
mean longitude 
actual geocentric place 


1 

13° 

71°J 


80 th complete day. 
i.e., mean longitude ... 332° 

actual geocentric place ... 57° 

we obtain, by proportional parts for 89th complete day, 
mean longitude ... ... 9°1 

aotual geocentric place ... 69"8°j 

similarly, from the following entries under 80th and 90th complete days, 


( 1 ) 


} ( 2 ) 


90 th complete day. 
mean longitude 
actual place 


80 th complete day. 

mean longitude ... ... 339° 

actual geocentric plaoe ... 58° 

we obtain, by proportional parts, for 89 complete days, 
mean longitude 
actual geocentric place 
34 



(3) 


... 16° 

71*5° 


} W 
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Lastly from (2) and (4d we reason as follows, by proportional parts :— 

with an increase of 7° in mean longitude (i.e., 16° — 9°) Mercury attains an 
increase in geocentric place of 1*7° fi.e., 71'5° — 69*8°). 
with an increase of 2-6° in mean longitude (i.e., 11-6° — 9°) Mercury attains 


an increase in geocentric place of 


2 6 * r 7 


4r43 


- = -63°. 


That is, on 89th complete day, Mercury’s actual place, corresponding to mean 
longitude (9° -f- 2*56°) or 1 1 ‘56°, = 69 8° + *63°= 70-4°, which is exactly the result 
obtained by strict calculation in accordance with paragraph 237, page 95, supra. 

324. In taking proportional parts for the 89th complete day, the eye-tables 
for Jupiter and Saturn should be used in the same way as the eye-table for Mars. 

325. For Venus, we have, by the Venus Eye-table. 


Col. 1. 

Mean longitude. 


290° 

300° 


Col. 2. 

Actual geocentric place 
on 80tb complete day. 


32° 

31° 


Col. 3. 

Actual geocentric place 
on 90th complete day. 


47° 

42° 


Col, 4. 

Therefore actual geocen¬ 
tric place on 89fch com¬ 
plete day (by proportional 
parts). 

455° 

40-9° 


That is, we find, from the first and last columns, that with an increase in mean 
longitude of 10° (i.e., 290° to 300°), Venus undergoes a decrease in geocentric place 
of 4*6° (i.e., 45-5° — 40*9°). 

Therefore, with an increase in mean longitude of 6° (i.e., 296“ — 290°), Venus 
undergoes a decrease in geocentric place of 6 x -46°= 2'76°. 

In other words, on 89th complete day, Venus’ geocentric place, corresponding 
to a mean longitude of 296-23°, = 45 5° — 2-76° = 42 7', which is within 1 degree 
of the result obtained by strict calculation in accordance with paragraph 237, 
page 95, supra. 

Section v. —Eclipses and Eclipse chronology. 

326. All over the world, and whatever system of chronology may be followed 
in any particular country, a recorded eclipse is an unerring landmark for the 
chronologist, and therefore the energy of mathematicians since the 16th century 
A.D. has been expended on the production of lists of eclipses for ancient as well 
as modern times. In such lists the path of each solar eclipse is often noted, 
showing in what parts of the terrestrial globe it was central and where it was 
visible. Oppolzer’s Kanon der Finsternisse, which is generally regarded as a 
standard work on the subject, describes the eclipses, both lunar and solar, from 
1207 B.C. to A.D. 2161 and is fully illustrated with charts. For eclipses com¬ 
prised within this period, no other guide is necessary, and it happens that the 
most ancient eclipses recorded anywhere in history fall within this period. 
Professor Newcomb’s Tables of Solar Eclipses from 700 B.C. to A.D. 2300, and 
Dr. Gratton Guinness’ very accurate list of lunar eclipses in his New Moons and 
Vernal Equinoxes (B.C. 1622 to A.D. 1934) may also he referred to. Lastly, 
frequent use has been made in the course of this work of a French work, first 
published in the 18th century. L'Art de Verifier les dates , which gives all kinds of 
eclipses in some detail from A.D. 1 to A.D. 2000. The eclipses in Sir A. 
Cunningham’s Book of Indian Eras are reproduced from the French work. 
Italicized solar eclipses in IV-L will generally be found in Oppolzer, but not in 
the Frenoh work. The reason why such eclipses are omitted in the French work 
is given in paragraph 845 below. 

327. Butin India public curiosity occasionally fastens itself on eclipses which 
are more ancient than any recorded in the above works, and which there is no 
known means of dating, because the literary documents referring to them arc them¬ 
selves destitute of any historical dates. For instance, a solar eclipse is believed to 
have occurred on the day when Rama was to have been crowned, and when, instead 
being of crowned, he went into exile. Bentley referred this eclipse to 940 B.C., 
July”2. In the Mahabharata two eclipses, occurring in the course of a fortnight 
(this is the most sensible construction that can be placed on a passage which 
literally means that both a lunar and a solar eclipse occurred on the same day, 
which is physically impossible), are said to have preceded the great battle, and 
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it travels *0439124° in 


•0439124 


•6793 


= *8286453 day. 
must be held to 


•0629924 

.*. node, by Indian astronomy, 

4269 - *8286 =6792-5983 days. 

.'. node, by Indian astronomy, travels in one day e79a . 8983 


360" 


•0529988° 


<SL 


these eclipses must have occurred, according to the commentators, in the lunar 
month of Karttika or MSrgaSirsba. But there are no dates in either the Kamayana 
or the Mahabharafca, and as there is nothing whereon we can base even an approxi¬ 
mation to a date, critics and investigators imagine dates, more or less hypothetical, 
for the events of the Ramayana dr for those of the Mahabharata and seek to 
■establish their hypothesis by showing that there were eclipses on those dates. 

328. It is not, however, solely to gratify such speculative curiosity that the 
following tables have been devised. A recorded eclipse is a genuine and solid 
landmark in history ; but ancient records of eclipses, equally with those of other 
events, are often not quite exact in detail, and then it is necessary to ascertain by 
other means whether there was an eclipse on a particular date and what was its 
nature and extent. An eclipse obeys certain laws of cyclic recurrence, like a 
tithi or a nakshatra or a planet; and it is the object of this|section to define and 
exemplify the cycles which will be found most useful in practical investigation, 
and which will enable us to satisfy ourselves whether an eclipse which is believed 
to have occurred on a certain date did occur, or could have occurred at that time. 

329. An eclipse cycle may be defined as a period, composed of a certain 
number of partial or complete solar years, after which the sun’s distance from a 
node is the same at new moon {in the case of a solar eclipse), or at full moon (in 
the case of a lunar eclipse), and the sun’s and moon’s anomalies are also nearly 
the same, as at the beginning of the period. A perfect eclipse cycle in this sense 
probably does not exist, but there is no harm in using an imperfect cycle, pro¬ 
vided we apply from time to time the correction, which we may call the cyclic 
variation. 

380. It was stated in paragraph 140, page 40, supra, that in order that an 
eclipse may bo possible, the sun should be within a certain distance from either 
of the moon’s nodes. For a solar eclipse, it suffices if the sun is between 0° and 
16*2° from a node : indeed a solar eclipse is possible so long as the sun is not more 
than 18-9° from a node. For lunar eclipses, the limits are much narrower: for a 
lunar eclipse to be fairly certain, the sun must not be more than 10*44° from a 
node, and when his distance from a node is between 10*44° and 13*86°, a lunar 
eclipse is possible, not probable. It follows from the tables of Rahu’s (IV-K) and 
sun’s (IY-C) motions, that the distance of the sun from the node diminishes every 
day at the rate of 1*0386015 degree, and the interval from the moment when 
the mean sun is at a node to the moment when he is at the same node again is 

r b&§oi6 “ 346*61996 days. This is the period of a joint revolution of the sun and 
node, fixed by modern astronomy ; but when using this period in Indian astronomy, 
we have to make the same allowance for the annual displacement of the 0° point 
of longitude in Indian astronomy as we did in paragraph 219, page 91, supra, in the 
case of the planets. Applying the same method to the distance of the sun from 
the node, or as it is shortly called, “ Sun from node,” we proceed as follows:— 

Sun and node together do = 1*0386015 degrees per day (modern 

astronomy). 

Sun alone does =*9856091212 degree per sidereal day (modern), 

node alone does 1*0386015 —*9856091 =* 0529924 degree per day 

(modern). 

And a given node does 360° in ~ 6793*4269 days = 18*59906 sidereal 
years (modern). 

In 18*59906 years, the displacement of sun’s 0° longitude (vide paragraph 
217, page 90, supra) =18*59906 X *002361°= *04391238°) 

But the node travels *0529924 degree per day in a direction opposite to 
that of the sun. 


complete an orbit in 


But the sun, by Indian astronomy (Surya Siddhanta), in one day travels 
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sun and node, by Indian astronomy, together travel in one day 

1*0386014°. 

And sun and node travel in 1 year 1'0386014 x 365-25876° — 379*3583°. 

Snn and node together travel in 360° in = 346*61998337 days. 

According to Surya siddhanta. the last figure, as observed by Professor 
Jacobi in Epig. Ind., Vol. I, page 442, ought to be 346'6246334 days: but in¬ 
asmuch as the only use ordinarily made of the distance of sun from node in chro¬ 
nological investigations is in connexion with eclipses, and eclipses are peculiarly 
a matter of observation and therefore a matter which, to be safe, should, as far 
as possible, be regulated by the quantities of modern astronomy, we adopt, for 
the period of joint revolution of the sun and node, 346 61998337 days which, as 
compared with the figure adopted in modem astronomy, involves a slight correc¬ 
tion for the annual displacement of the sun’s 0° longitude in Indian astronomy. 

331. The other quantities which we shall make use of in Table IV-L follow 
from those above settled. The length of a tithi, as a fraction of a day, by Surya 


siddhanta = 


29-530587946 

30 


— -9843529315 of a day. 


•9843529315 X 1'0386014 


The joint motion of sun and node for one tithi 
== 1-02235033275 degrees. 

.'. The joint motion of sun and node for 360 tithis, or an ordinary lunar 
year of 12 months == 360 X 1°'02235033275 = (36) 8'046011979 degrees; and 
the joint motion of sun and node for 390 tithis or 13 lunar months (when the 
lunar year includes an adhika month) = 3 (9) 8-716521961°. 

N.B .—Tables for readily calculating the distance of sun from node for any number of days 
or years will be found at the end of this section. 

332. "We now proceed to define the principal cycles which we shall use in 
investigating the recurrence of eclipses. The first is the famous saros of 18 years 
and 10 days, which has been known at any rate in the west from a period of 
remote antiquity. 

(1) (a) 18 Indian sidereal years — 6,574-65768 days (Sdrya siddhanta). 

(b) 223 synodical months = 6,585-321124 days (Surya siddhanta).. 

(r) 19 joint revolutions of sun and node — 6,585 779684 days (Ephe- 

meris). 

Difference between (a) and (6) = 10'66344 days. 

Difference between (b) and (c) — — '45856 of a day, or, at the rate 
the daily joint motion of the sun and node already arrived at, + 
•4762°. In other words, in 18 Indian sidereal years -f-10-66344 
days, the distance of the sun from node advances by + '4762°. The 
reader should reason out for himself why the result is -f 
and not — '4762°. 

(2) (a) 19 sidereal years (Indian) 

(b) 235 synodical months (Surya siddhanta) 

This is the Me tonic cycle, which is as 
ancient and as interesting as the saros. 

(c) 20 joint revolutions of sun and node 

(Epherneris) ... ... ... 

In 235 synodical months (Surya siddhanta) 

difference between (6) and (c) ... ... = 

In this interval the distance of the sun from the node decreases by 7'2884891 
X 1'0386014°= 7-5698349831°. 

The Metonic cycle can be applied to eclipses when the sun is very near a node at 
one of the eclipses compared. For example, on the 87th day of A.D. 1 (Table IV-L, 
first line) the distance of the sun from node was 3'41°. Nineteen years 
the distance must have decreased by 7'57°, i.e., the distance then was 


•4762° 


6,939 916364 days. 
6,939-6881565 days. 


6,932-3996674 days. 
7-2884891 days. 


later, 


-4T6°, at- 

Which distance an eclipse was still probable. We find from Table IV-L that on the 
87th completed day of A.D. 20 there was a solar eclipse at which the sun’s distance 
from node was — 4-16°. 

(3) (a) 358 synodical months (Surya siddhauta) = 10571-9504682 days. 
(b) 30J joint revolutions of sun and node 

(Epherneris) ... . ... = 10571-909390 days. 




WON' 





190298-56356 
190295-25 
190299-81396 
190295 109072 
190294-36902 
or 0*76444°; difference 
difference between (b) 
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(c) 29 Indian sidereal years (Surya siddhanta) = 10592*503924 days. 

Difference between (a) and (c) ... ... = 20"6 days. 

Difference between (a) and (b) ... ... — + *041 day, 

or — -04258°. 

This cycle of 29 years less 20*6 days is the foundation of the next 
two cycles. 

Days. 

(4) (a) 716 synodical months (Surya siddhanta) ... = 21143 9009364 

(6) 61 joint revolutions of sun and node (Ephemeris) = 21143 - tT8780 

(c) 58 Indian sidereal years (Surya siddhanta,) ... = 21185-007848 

Difference between (a) and (c) ... ... ... — 41-10 i 

Difference between (a) and ( b) ... ... ... = +-082156 day 

or —-08516°. 

This cycle of 58 years, less 41*1 days, is the one most frequently 
used in Table IV-L. (See headlines of Table 1Y-L.) 

Days. 

(5) (a) 521 sidereal years (modern) 

(b) 521 Julian years (modern and tropical) 

(c) 521 sidereal years (Surya siddhanta) ... 

( d) 6,444 synodical months (Indian or modern) ... 

(e) 549 joint revolutions of sun and node (Epbemeris) 

Difference between ( d) and (e) — 0 74 day 

between (c) and ( d) — 4‘7 days; and the 
and [d) =0-14 day. 

(/) In 521 Indian sidereal years, less 4 - 7 days, the moon’s anomaly 
moves 3*1 days. (Eye-table Q.) 

N,B. —(i) All the quantities in this cycle of 521 Julian years are IS times those in (3), the 
cycle of 29 years less 20 days, or 9 times those id (4), the cycle of 58 years less 41*1 days. 

(ii) After 521 Julian yeare, eclipses recur on the same day of the European calendar 
(old style). This can be verified by means of Table II. For instance, the 6olar eclipse on June 9, 
A.D. 1* is repeated on June 10, A.D. 522. But when one of two eclipses, compared at an interval of 
521 years, occurred befere 14th September A.D. 1752 (when the new etyle was introduced into the 
United Kingdom) and another occurred after the above date, the day of the month will be increased 
by 10 or 11 days. 

333. The cycles of recurrence used in Table IV-L are (I) supra, 18 years plus 
10-66344 days, and (4) supra, 58 years less 41-107 days, and combinations of these, 
as noted at the top of the several columns in that table. Cycle No. (3) supra, 29 
years less 20-6 days, is a good cycle for the half joint-revolution of the sun and 
node, and because an eclipse may occur when the sun is at either node, and at the 
end of 29 years less 20*6 days, the sun is only 0-04 degree nearer to or further 
from the node than he was at the beginning of this period, it follows that eclipses 
occur l’e^ularly at the end of every 29 years less 20 days. It is noted inth e Ency¬ 
clopedia’Britannica (Art. Eclipse ) that, “ starting from the eclipse of Nineveh, 
June 15, 763 B.C. we find eclipses on May 27,734 B.C., May 7, 705 B.C. and so on, 
in an unbroken series for 2,600 years down to A.D. 1843, A.D. 1872 and A.D. 
1901, i.e., once in 29 years less 20 days, the last being the 93rd of the series.” 

334. The disadvantage of cycles of 29 years less 20-6 days in chronological 
investigation is that w-e have to reckon by half-joint-revolutions of the sun and 
node. By doubling this cycle to 58 years less 41*1.days, we secure the recurrence 
of meetings of the sun and node in the same degree of longitude. 

335. But a pure cycle of 58 years less 41*1 days, like a pure saros of 18 years 
plus 10*7 days, has the disadvantage of accumulating, in a long period of time, the 
small difference in longitude noted above to what may turn out to be a consider¬ 
able amount. Thus at the end of 9 cycles of 58 years less 41*1 days, or 521 Julian 
years, or 521 Indian sidereal years less 4-7 days, the sun will be at the same 
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distance from the node as at the beginning of this period, less 0'76 of a degree. 
The probability of an eclipse i3 not much affected by thig difference, but after five 
such periods, the distance i3 less by 5 X '76 = 3*8°, and if the distance of the sun 
from the node was 164° at the beginning of the period, at which distance an 
eclipse is within the bounds of possibility, it would, at the end of 5 X 521, or 
2,605 years, be 164° less 3*8° or 160'2°, at which distance an eclipse i3 impos¬ 
sible. 

336. To avoid such accumulation of cyclic differences in a long period of time, 
and still more to avoid the accumulation of -f- '47° for every saros of 18 years, we 
vary the cycles, as will be seen from the headlines of Table IY-L, in such a way 
as to prevent any cyclic variation exceeding ‘29 of a degree. This is effected by 
combining the 58 years’ cycle occasionally with the saros of 18 years, that is, five 
times in the course of 1,711 years, after which the distance of the sun from node 
is exactly what it was at the beginning of the 1,711 years’ cycle. 

337. For 

1,711 Indian sidereal years ... ... — 624957-731516 days (a). 

21,163 synodical months (Surya siddhanta) = 624955'833844 days (b). 

1,803 joint revolutions of the sun and node = 624955*829349 days (c). 

The remarkable closeness of (b) and (c), the difference between them being 
only *0045 of a day, or 39 seconds of time, or *00467 of a degree, which is only 
2 seconds of an arc, makes this cycle a very useful one in chronological investiga¬ 
tion. The difference between (a) and (b) is only 1*9 days or just under two days, 
which means that if we have an eclipse say on the 35th day of the Indian solar 
year, A.D. 1901, there was probably another eclipse in the year 1901 less 1711, or 

A. D. 190, on the 37th day, and another in A.D. 190 less 1711 or — 1521 A.D., i.e., 

B. C. 1522 (vide remarks on minus A.D. years in paragraph 292, page 117 supra), 
on the 39th day, and another in B.C. (1,522-}-1,711) or 3,233 B.C. on the 41st 
day. So far as A.D. 190 and A.D. 1901 are concerned, we find this to be the case 
from Table IV-L (see the line of the eclipses beginning with A.D. 16, 160th day), 
and we know that the same must have been the case in B.C. 1522, and in B.C. 
3233, though we have no records of eclipses going back so far. 

338. Let us study an actual example which will illustrate exactly the use we 
might make of Table IV-L, and of the key prefixed to it. An ancient Babylonian 
record refers to an eclipse of the sun on 20th June, 1070 B.C. ( Encycl. Brit., 
Art. Eclipse), and we wish to verify this. In 1070 B.C. the 20th June was about 
the 108th day of the Indian solar year (Eye-table k and q). We know from the 
1,711 years’ cycle that, if the Babylonian record is correct, then 1,711 years later, 
•i.e., in A.D. 1711—1069 or A.D. 642, there must have been a solar eclipse about 
the 106th completed day. Now turning to Table IV-L, we find a solar eclipse in 
A.D. 642, on the 105th complete day. We expected it on the 106th day, but our 
fixation of 20th June, 1070 B.C. as the 108th completed day of that year was a 
rough one, arrived at by simply deducting March 4 (Eye-table k, 1101 B.C.) 
from March 112 (the equivalent of June 20, acc. to Eye-table q). 

339. If Ave calculated tbe exact day of the Indian solar year 1070 B.C. which 
•corresponded to June 20, and calculated also the actual ending moment of the new 
moon tithi in June of 1070 B.C. and in June of A.D. 642, we would have a 
difference of two whole days only (according to the 1,711 years’ cycle) and not of 
three whole days. This, however, does not vitiate our chronological result, that 
on 20th June, 1070 B.C. there was probably a solar eclipse, the distance of the 
sun from the node having then been, as on the 105th day of 642 A.D., 356*83 
degrees. We know from the headlines of Table IV-L that in A.D. 642, as 
compared with A.D. 27, the cyclic variation for the distance of the sun from the 
node was •+• '10 degree, so that since the distance of tbe sun from the node 
in A.D. 27 at the first solar eclipse of that year was 356-83 degrees, the distance at 
the corresponding eclipse of the year A.D. 642 must have been 356*93 degrees, and 
the distance at the corresponding eclipse of 1070 B.C. must have been also 
356*93 degrees, because the cyclic variation in the distance of the sun from the 
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node for 1,711 years Uss 2 days is only *004 of a degree. Lastly, if we wish to 
know the English equivalent of the 105th completed day of A.D. 642 we turn to 
Table IV-M (Table of equivalence of English and Indian days in the several 
-centuries A.D.), which sho\v3 us that in A.D. 642 the 105th completed day of the 
Indian solar year was either July 3 or July 4. We see that, unlike the 521 years’ 
cycle, the 1,711 years’ cycle does not give us an eclipse in the same English month : 
but it is very convenient for all other purposes in chronological investigation. 

340. We shall next study two ancient eclipses of the moon. In Shakespeare’s 
Hamlet, Act I, scene i, there is a reference to the fact that “ a little ere the 
mightiest Julius fell,” i.e., before 15th March, 44 B.C. the moon “ was sick almost 
to doomsday with eclipse.” According to astronomers, there was an eclipse of 
the moon on 7th November, B.C. 45 visible at Borne two hours after midnight. 
The 7th November, in B.C. 45 was, by Eye-table k and q, March 252 less 13, i.e., the 
239t.h completed day of the year. On the 237th completed day of A.I),. 1711 
minus 44, or A.D. 1667 we should have, if Shakespeare’s reference is historical, a 
lunar eclipse. The key to Table IY-L shows that ^eclipses of the year A.D. 1667 
follow the same order as eclipses of the year A.D. 14, and against A.D. 14 we 
find in Table IY-L, a lunar eclipse on the 237th completed day of the year 

A. D. 1667, just what we expected. The commentators of Shakespeare's Hamlet 
are silent as to the exact authority for his reference to a lunar eclipse in the year 

B. C. 45. Plutarch, who is Shakespeare’s usual source of information in regard to 
Homan history, mentions portents, not a lunar eclipse as having preceded the 
assassination of Julius Caesar. Ovid’s Metamorphoses, Bk. xv, 11. 737—790 which, 
in the “ Howard ” Shakespeare, is cited as an authority, refers to a solar, not a 
lunar, eclipse. Lucan’s Pharsalia, Bk. 1,11. 526, etc., refers no doubt to a lunar 
as well as a solar eclipse, but that was before the battle of Pharsalia, B.C. 48. 
We have good reason, however as chronologists, for supposing that Shakespeare 
relied on some authority more specific than Ovid, Lucan or Virgil {Georg. I, 

1. 467). Whatever Shakespeare’s source of information was, the lunar eclipse 
alluded to by him appears to have been a solid historical fact, referrable to a 
definite date 7th November, 45 B.C. 

Plutarch, in bis life of Paullus iEmilius (Langhorne’s Translation), says that 
when the Roman army was about to retire to rest on the eve of the battle of 
Pydna (June 22, B.C. 168) “on a sudden the moon was totally eclipsed.” June 21 
(the eve of the battle) was, by Eye-table k and q (March 113 minus 12 —) the 
101st completed day of the Indian solar year, and about the 99th day of the year 
A.D. 1544 (i.e., A.D. 1711 •minus .167) we should find a lunar eclipse, if there was 
one on 21 June, B.C. 168. On the 99th day of A.D. 1544, we do find a lunar 
eclipse (see Table IV-L, the line beginning with A.D. 24); and the sun’s distance 
from the node then was 173*57°—-23° = 173*34°. In fact there was a lunar eclipse 
at the end of every cycle in the line beginning with A.D. 24, 354th day. 

341. The distances of the sun from the node given in the first column of Table 
IV-L are distances of the mean sun: but of course a solar eclipse depends on the 
distance of the actual sun, for which purpose we want the sun’s equation of the 
centre for the day in question according to Table IV-C. Thus in the example 
given above (B.C. 1070, June 20) when the distance of the mean sun from the 
node of the 108th completed day of the Indian solar year was 350*93 degrees, 
the sun’s equation of the centre was by Table IV-C, minus 1*0009 degree, which 
of coarse made the sun, -f- 1*0009 degree further from the node (because the sun 
moves in a direction opposite to the node), so that the actual distance of the sun 
from the node on the 108th completed day of 1070 B.C. was 366*93-{-l 00=357*93 
degrees. This only made a solar eclipse more certain on the 108th day in B.C. 
1070 than in A.D. 642 on the 106th day. 

For a lunar eclipse also the sun must be at or near a node at the moment 
of an eclipse when the moon is at the opposite node : here again our tables give 
us the distance of the mean sun from a node and for- his actual distance, we want 
not only his equation of the centre but also the elongation of the sun from the 
node due to the difference in time between the mean and actual ending moment 
of the tithi. 
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342. Thus, the lunar eclipse alluded to in Hamlet, took place on the 239th 
completed day of the Indian, solfyr year 45 B.C., when the distance of the mean sun 
from the node was, by Table IV-L, 178-11 degrees (the entry in column 1 under 
A.D. 14, 2nd lunar eclipse) plus -07 degrees (entry in the headline above A.D. 
1667), or 178T8 degrees. But the interval between the actual and mean ending 
moment of this full moon titbi was as follows : 


Eye-table k, 1, m, 101 B.C. March 
Eye-table n, 0, p, 56 years. 

1316 

•49 

0*8 An. days. 

6'54 

10-21 

<£’s An. days. 

24-26 

8-98 


16-75 

16-75 

16-75 




49-99 

27-55 

Margasira Full Moon Eye-table y. 

221-48 

22'148 

22-44 

104 

March. 

251 -83 

238'23 

23-48 


O’s Anomaly for 238-23 d. (Eye-table h.) — 08 — 08 (0’s An.) 

23-40 

t’s Anomaly foT 28'40 d. (Eye*table e.) 4* '32 

-f-'24 ...... +'24 

March 252 07. 

The actual tithi having occurred + -24 days The eclipse occurred at 07 of day, Lanka 
later than the mean tithi, the sun was there- time on March 252, i.e., on 7th November; at 
by-24 degree nearer the node, and the sun’s Rome the corresponding time was 4 hours 
eciuation of the centre for the 238th day 16 minutes less, or -18 of day less than at 
being minus "93 degree, he was for this reason Lanka ; in other words the time of the eclipse 
•93 degree further from the node .- altogether at Rome was '89 of the day, that is, by Table 
the sun’s distance from the node at the centre VI, 21 hours 22 minutes after Lanka sun- 
of the eclipse was 178'13 minus -24 plus -93 rise, i.e., 3 hours 22 minutes after mid-might. 
= 178-85 degrees. 

The maximum effect of tithi equations being an addition to, or subtrac¬ 
tion from, the mean ending moment, of *58 of a day (paragraph 28, page 8 
supra) and the maximum of sun’s equation of the centre being 2-14 degrees, 
it follows that the actual suu may, by reason of these equations, be at a given 
moment nearer to or further from the node than the mean sun by 2*72 degrees. 

343. The moon’s anomaly and the sun’s anomaly are therefore important 
considerations in the investigation of eclipses. In 87 years less 62 days [i.e., three 
times (29 years less 20 6 days)] the moon’s anomaly, by Eye-tabie p moves only 
•52 of a day: consequently, after 87 years less 62 days, there will not be much 
change duetto the moon’s anomaly in the relative position of the sun with reference 
to the node; and the Ency. Brit. (loc . cit.) therefore observes:—“In a series 
including every third eclipse ” (i.e., every eclipse after an interval of 87 years 
less 62 days) " the eclipses will be of the same character through a thousand years 
or more. Thus the eclipses of A.D. 1467, 1054, 1640, 1727, 1814, 1901, 1988 
are total.” 

344 . We may here remind the reader of the observations made in paragraph 
137, page 49 supra, regarding the universality of a lunar eclipse, so far as the 
earth’s surface is concerned, and the comparatively circumscribed limits of a solar 
eclipse. Hence a lunar eclipse is much easier to verify than a solar eclipse. If we 
know the date of a lunar eclipse according to any good modem authority, we may 
be sure that, making allowance for terrestrial longitude, the same eclipse must have 
occurred over every part of the terrestrial globe illuminated by the moon. Thus in 
investigating the lunar eolipse referred to in the Tamil poem Paripadal (vide 
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paragraph 266, page 106 supra), we took the time of occurrence of the eclipse 
from the French work “ L' Art de Verifier les dates,” and applied to that time 
the correction due to the difference in terrestrial longitude between Paris and 
Madura, and found that the result agreed very closely with the actual ending 
moment of the full moon tithi of Ashadha month in the year A.D. 634, according 
to Arya siddhanta. 

345. The verification of a solar eclipse is not so easy. Whether a particular 
solar eclipse was visible iD India depends on whether any part of India was 30 
degrees, 40 degrees or 50 degrees north or south of the central track of the 
eclipse, as we shall explain in paragraphs 351 to 355 below. The central track 
of a solar eclipse can be laid down only by an elaborate calculation, but the 
best books on eclipses, like the French, work above referred to, and the more 
modern catalogues by Oppolzer indicate the track of every important eclipse. 
Eclipses which could have been observed only in inaccessible regions of the 
earth, or which were wholly confined to America are not included in the French 
work, though they are in Oppolzer. When an eclipse is alluded to in an Indian 
record, we do not generally know whether it was an eclipse strictly visible 
in India or an eclipse which, owing to the proximity of the sun to the moon’s 
node, was bound to occur, and to be visible, somewhere on the earth. Table 
IY-L serves the useful purpose of indicating all possible eclipses, those visible 
somewhere in the northern half of the eastern hemisphere being printed in ordinary 
type, while those visible in India between A.D. 1 and A.D. 2000 are distin¬ 
guished by asterisks. When the solar day on which an eclipse (solar) was due is 
indicated by italics in Table IY-L, it means that the.eclipse will probably be found 
in Oppolzer, but i3 not given in the French woi'k, having been excluded from the 
latter, either because it was hardly noticeable, or because it did not occur in an 
inhabited part of the Old World. (The object of the French work, like that of 
the present work, is to help students of chronology in verifying dates; and. 
eclipses which could have been observed only in the polar regions or in remote 
seas, are not catalogued by it: nor does it catalogue eclipses which could have been 
observed only in America, because before the discovery of America, there were no 
records in the New World, at any rate none that are available to us for study : we 
know that the Aztecs of Peru made astronomical observations in pro-Columbus 
days and have left behind pictorial records of the same, but no clue has been found 
which will enable us to decipher them). Lf every one of the 8,0(J0 solar eclipses 
catalogued in Oppolzer were taken into practical account, it would more often 
retard or confuse investigation than help it forward. For instance, if we turn to 
the entries of solar eclipses in the calendar ye ar A.D. 1935, i.e., the year beginning 
on the 267th day of the Indian solar year A.D. 1934-35, corresponding to the 1st 
January A.D. 1935, we shall find three possible solar eclipses indicated in Table 
IY-L, on the 296th, 79th and 266th days. All these dates are, however, italicised 
in Table IY-L, because the French work omits them, but Mrs. Todd in her well- 
known book “ Total eclipses of the Sun,” says : “ as many as five solar eclipses in 
a single year are possible, but this happens very rarely; the last occasion was 
early "in the present century” (the book was published in 189+), “and it occurs 
only once—1935—in the next two and a half centuries.” There is a similar 
remark about the year 1935 in Young’s Elements of Astronomy (1902), page 172. 
If we look in Table IY-L for the other two possible solar eclipses of the year 1935, 
we shall find them on the 267th day of the year 1934-35, and on the 108th day of 
the year 1935, i.e., two of the five eclipses here referred to must have occurred a 
month in each case before or after two other eclipses already noticed as possible. 
Such eclipses are hardly reckoned except in theoretical astronomy, because no 
eclipse that occurs on the 30th day after a previous eclipse is reckoned in 
practice ; in fact none of the eclipses of 1935 is assigned a track in Opfolzer’s 
maps, though all five are mentioned in his catalogue. 

346. The reader will notice that— 

(1) in certain lines of Table IV-L (and these are cases in which the 
sun was very near a node), eclipses, whether solar or lunar, recur almost as many 
times as there are cycles ; while 
36 
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(2) in other lines a solar or a lunar eclipse is quite exceptional ; 

(3) in a few lines again all the figures are in italics, i.e., there was no 
eclipse which the. French work thought it worthwhile to record, though most of 
these eclipses (if solar), will be found in Oppolzer ; 

Lastly, (4) there are a few lines in which the distance of sun from node, 
marked in column 1 of Table IV-L is beyond the theoretical limits of possibility 
{i.e., beyond 18*9 degrees in the case of solar, and 13'9 degrees in the case of 
lunar eclipses), and nevertheless there are one or two eclipses even in these lines 
(see for instance, paragraph 364 below), due, no doubt, to the fact that the distance 
was brought within possible limits by reason of the sun’s and moon’s anomalies. 

When, in an investigation, we come across ancient eclipses corresponding to 
those in Table IV-L (i.e.) to eclipses in years which were later by 1,711 years or 
multiples thereof, we should class the first of the four kinds of eclipses above 
referred as certain, the second as possible, the third as highly improbable, and the 
fourth as quite exceptional. Of course, if the solar day of a year under investi¬ 
gation is not cyclically repeated in Table IV-L (i.e., repeated after 1,711 years 
or a multiple thereof, with a difference of only 2 days for every such cycle), we 
may safely conclude that a solar eclipse was impossible on such a day. To justify 
us in asserting more than this in the four classes of cases, e.g., to justify the 
conclusion that a particular ancient solar eclipse was visible in some part of India, 
we need a very elaborate calculation, or a positive authority like Oppolzer. 

347. Table IV-L may be studied from different points of view : 

(1) It shows practically for all time ail the possible positions of the sun 
with reference to the nodes at which an eclipse could occur. A series of positions 
for 58 years, column 1 of table IV-L, having been once ascertained, may he 
continued, as shown in .the head-lines of that table, for 1,711 years and after 1,711 
years the series must recur, with a difference of only two days in the day of the 
solar year. As to this we may satisfy ourselves from table IV-L itself by compar¬ 
ing, for instance, the eclipses of A.D. 1 with those of A.D. 1712, or the eclipses of 
A.D. 257 with those of A.D. 1968. 

(2) Table IV-L shows, in ordinary type, the eclipses of the Old World, as 
defined in paragraph 345 supra. These are the only eclipses with which the 
student of chronology in any country is likely to be concerned, until we come to 
quite modern times, i.e., to the 15th and subsequent centuries. 

(3) Table IV-L marks with asterisks the solar eclipses visible anywhere 
in India between A.D. 1 and A.D. 2000. 

(4) Table IV-L marks all other eclipse positions in italics. Most of these, 
in the case of eclipses of the sun, may be traced in Oppolzer, though by reason of 
their being penurabral or of their having their central tracks elsewhere than in 
the Old World, they would not ordinarily interest the student of chronology. 

(5) Table IV-L does not distinguish between eclipse positions, italicised 
because they lie outside the limits within which eclipses are possible, and small, 
remote or penumbral eclipses, which, though catalogued as such by Oppolzer, do 
not interest the student of chronology. For instance, in the lines beginning with 
A.D. 11, 96’9th day (sun from node 340*26°) and A.D. 29, 107*5th day (sun from 
node 340*74°) the limits of an eclipse noted in paragraph 330 (18 9 degrees from 
a node) are exceeded and most of the eclipse positions in these lines do not figure 
in Oppolzer; but there are exceptions like A.D. 1664, 136th day and A.D. 1682, 
147th day (noticed in paragraph 364 below) due to the fact that the sun’s 
anomaly brings the sun at this time of the year (August) two degrees nearer the 
node, that is, to within eclipse limits. Similar remarks apply to the line beginning 
with A.D. 17, 120th day (sun from node 199 98 degrees) and A.D. 18, 139th day 
(sun from node 161*26°). 

348. We may analyse with the aid of Oppolzer all the 39 eclipses in one line 
of Table IV-L, namely, the line beginning with A.D. 19, 276th day, and ending 
with A.D. 1980, 120th day. 
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349. The columns in the above table headed “Sunrise, noon and sunset” - 
with sub-headings “ Longitude and latitude ” give particulars of the central track 
of each solar eclipse (vide page 49, paragraph 137 supra) wherefrom we may 
form a very fair idea of the positions of the earth’s surface where an eclipse was 
visible centrally, that is, along the path of the moon’s shadow. But as will ho 
explained presently in paragraphs 351 to 355 below, an eclipse is also visible for 
at least 30 degrees of latitude to the north and an equal number of degrees to the 
south of the central track. 

350. The moon during an eclipse, as at any other time, travels from west to 
east, and during a solar eclipse its shadow after striking the earth travels rapidly 
from west to east. This means that if a solar eclipse is seen anywhere on earth 
at sunrise, it will be seen at sunset at the same moment in a remote part of the 
earth to the east; and in some part of the earth bet ween these limits, it will be 
noon at the same moment. The above table indicates by longitude (Greenwich) 
and latitude the spots of the earth where it was respectively sunrise, noon and 
sunset during each solar eclipse ; and if we know the limits of latitude and longi¬ 
tude between which any country lies, we shall know (1) if that country or any 
part of it lay across the central track of the eclipse, and (2) whether in any part 
of the country the eclipse was visible, though not centrally, by reason of the 
central track passing within BO or 40 degrees north or south of the country. 

India (including Burma and Ceylon) lies between 5° and 35° north latitude 
and between 60" and 100° east longitude. Now, taking the first of the solar 
eclipses tabled above, that on 15th December A.D. 19, we see that the extreme 
length of the central track lay between 89° east longitude and 145° west 
longitude ( —145® in the table means 145° longitude west of Greenwich), and a 
part of India (i.e., that between 89° and 100° east longitude) is comprised within 
these limits. N ow the latitude of the central track was 4° south latitude (— 4° in 
the table means 4° latitude south of the equator) and the eclipse, though not central, 
anywhere in India, was visible for at least 30° north of the central track and it must 
therefore have been visible over a great part of India, east of 89° east longitude. 

The next solar eclipse in the table, i.e., that of 4th November A.D. 77, was 
central from 94° west longitude to 31° east longitude; in other words, the central 
track did not reach anything like the neighbourhood of India nor Tvould it have 
been visible in Europe because the latitude of the central track was from 18° to 
21° south latitude and from such a long way south of the equator, the eclipse 
could not have been seen in Europe. It is true that one part of the central track 
lay in 7° north latitude but its longitude was 94° west of Greenwich, which was 
in America not in Europe. The reader will notice that the eclipses marked with 
an asterisk in the above table as those which were visible in India conform to the 
above limits. He may, if he pleases, pursue the study ot the rest of the table in 
the light of the above remarks. 

351. We shall now subjoin a few useful remarks from the same French 
work as regards the limits of an eclipse whose central track is known: “ An 

eclipse is visible at least 32 or 33 degrees to the north and as many degrees to 
the south of the eeutral track; but there are times when an eclipse can be 
observed up to 64 degrees to the north or to the south of the central track. 
It is difficult to lay down precise rules on this point; but the following observa¬ 
tions have the merit of being clear, although they may be wanting in absolute 
mathematical accuracy. We shall call the central track the umbra, and we shall 
give the name of penumbra to all that region of the earth which is comprised 
between the umbra and the regions where the eclipse is not visible; in other 
words, all the regions within which an eclipse is visible, outside the umbra, 
will be called the penumbra. 

852. “ In the month of Jnne, that is to say, towards the summer solstice , at 
midday, if the umbra is in not more than 25 degrees of latitude, the penumbra 
will extend at most 32, 33 or 35 degrees to the north ; it will extend 41 degrees 
in the same direction if the umbra is in 49 degrees of latitude; and finally if the 
latitude of the umbra is 50 degrees, the extent of the penumbra has no limits, 
because it will extend as far north as the sun illuminates the earth. Towards the 
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south, the penumbra will extend 32, 33, 34, or 35 degrees as long as the latitude 
of the umbra does not exceed 60 degrees (north latitude). At 70 degrees of 
latitude for the umbra, the extent of the penumbra will be 38 degrees to the 
south; the umbra being in 80 degrees of latitude (north), the penumbra will 
extend 42 degrees south of that latitude; when the umbra is in 90 degrees of 
latitude, that is, at the pole, the penumbra will extend 47 degrees to the south of 
the pole; and when the umbra is in 100 degrees of latitude, that is 10 degrees 
beyond the pole, the penumbra will extend 53 degrees south of the track. We 
see that in the last case the penumbra may extend down to France; in fact, since 
the track of the umbra is then in 100 degrees of latitude (that is 10 degrees 
beyond the pole) and since the penumbra extends for 53 degrees south of 
the central track, by subtracting 53 from 100 degrees, we obtain 47 degrees 
of latitude for the extent of the penumbra; in this case the eclipse will be 
visible in all parts of France, of which the latitude exceeds 47 degrees. What has 
been stated concerning the month of June^at noon should be applied to the month 
of March or the vernal equinox at sunset, and to the month of September or the 
autumnal equinox at sunrise. 

353. w At the equinoxes at noon, the extent of the penumbra is 32 or 33 degrees 
to the north if the track of the umbra lies along the equator or south of it. When 
the umbra is in 10 or 20 degrees of north latitude, the penumbra will extend for 
37 or 44 degrees to the north of such latitude. Lastly, if the umbra runs along 
26 degrees of latitude, the penumbra will extend for 64 degrees more to the north, 
that is to say, as far as the pole. Towards the south, the penumbra will not 
extend over more than 35 degrees, so long as the latitude of the umbra is not more 
than 35 degrees. Corresponding to a central track of the umbra in 50 degrees of 
latitude, is an extent of 38 degrees for the penumbra ; if the umbra is in 60 degrees 
of latitude, the penumbra extends 42 degrees to the south thereof; if the umbra 
is in 70 degrees of latitude, the penumbra extends over 48 degrees to the south £ 
when the umbra is in 80 degrees of latitude, tbe penumbra extends 55 degrees 
south ; and if the umbra is at 90 degrees of latitude, that is to say at the pole, 
the penumbra extends 64 degrees that is to say, to regions of which the latitude 
is 36 degrees north. The same remark may be made about the solstice at sunrise 
and sunset; with this difference, that at the time of the solstices, when the sun 
is near the horizoD, the extent of the penumbra is a little less to the north and a 
little more to the south thau it is at noon at the time of the equinoxes; the 
difference is, however, not very considerable except in high latitudes. 

354. ** In the month of December, or at the winter solstice, at noon, when the 
central track runs through 3| degrees of south latitude, the extent of the 
penumbra is 44 degrees to the north ; and when the umbra is 2| degrees north 
latitude, the extent of the penumbra is 64 degrees, that is to say, the penumbra 
will then touch the polar circle, beyond which, in winter, there can be no daylight. 
The penumbra extends south ovfcr 36, 41, 50 or 64 degrees of latitude, according 
as the latitude of the umbra is 20, 35, 50 or 66£ degrees north latitude. The 
same remarks apply to eclipses in March at sunrise, and to those in September , 
at sunset. 

355. “ If the extent of the penumbra is 32, 33, 34 or 35 degrees, we can divide 
that extent into twelve nearly equal parts, and we shall have, as a result, the 
regions where the eclipse will appear to be one of 11 digits, of 10 digits, of 9, etc. 
If the penumbra is wider than the above limits, the interval between the digits 
will be more or less unequal; generally speaking, this distance is less towards 
the equator and greater towards the pole. In June at noon, in March at 
sunset, and in September at sunrise, there is a difference of one digit for 
every 2f degrees in the tropics, for every 3 degrees under the 45th parallel 
of latitude, and of 4 degrees in the polar circle. At the time of the 
equinoxes, at noon, and at the time of the solstices, sunrise or sunset, there 
is a variation of one digit for every 3 degrees in the tropics, for every 4 degrees 
under the 45th parallel of latitude, and for every 8 degrees in the polar 
oircle. At the winter solstice, at noon, and also in March at sunrise and in 
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September at wunset, the variation is one digit for every 4 degrees in the tropics, 
for every 8 degrees under the 45th parallel of latitude and for every 15| degrees 
in the polar circle. These depths of the penumbra and these variations of digits 
are subject to a thousand further variations dependent upon the relative distances 
of the sun. the earth and the moon at the time of an eclipse. The figures given 
above are however, those corresponding to the average distances of these bodies.” 

356. The cycles of eclipses which we studied in paragraph 348 supra practically 
never fail because they go on for 1,711 years with practically no alteration jin the 
distance of the sun from the node ; and after 1,711 years (Indian sidereal) less 
2 days, the sun returns to absolutely the same distance from the node as at the 
beginning of the 1,711 years’ cycle. It will be interesting to study, by contrast, 
what happens if we follow a shorter cycle, the saros of 18 years plus 10 7 days, 
uninterruptedly, for a long period. Mrs. Todd in her book : ‘ Total eclipses of the 
Sun ' gives, at page 1P4, a short but lucid description of such a series of eclipses. 
“ The advent of a slight partial eclipse near either pole of the earth will herald 
the beginning of a new series. (On the average new cycles will begin at intervals 
of 30* years .) At each succeeding return, conformably to the saros, the particular 
eclipse will move a little further towards the opposite pole, its magnitude gradu¬ 
ally increasing for about 200 years, but during all this time only the lunar 
penumbra will impinge on the earth. But when the true shadow (or umbra) 
begins to touch, the obscuration will have become annular or total near the pole 
where it first appears. The eclipse has now acquired a track, which will cross the 
earth, slightly farther from that pole every time it returns, for about 750 years. 
At the conclusion of this interval, the shadow path will have reached the opposite 
pole : the eclipse will then become partial again, and continue to grow smaller 
and smaller for about 200 years additional. The series then ceases to exist, its 
entire duration having been about 1,150 years.” 

357. Wo shall illustrate this description by a practical example. In Table 
IV-L, A.D. 199, on May 13th (== 57th day of the Indian solar year), the distance 
of the sun from the node was 341*78 degrees, which, by our rule in paragraph 140, 
page 50, is near the extreme limit for the possibility of a solar eclipse. In fact 
neither on this day nor on the next saros, A.D. 217, May 23, is an eclipse marked 
{Table II). But at the next saros, A.D. 235, June 3, an eclipse is marked which 
is thus described in the French work :— 

“ 6 a.m. Paris time : very small eclipse in the north of Europe.” 

Similar remarks, but showing that the eclipse gradually widened in area 
though without a track of its own, occur at the following 7 successive saroses : (2) 
A.D. 253, June 13 ; (3) A.D. 271, June 24, (4) A.D. 289, July 5, (5) A.D. 307, July 
16, (6) A.D. 325, July 6, (7) A.D. 343, August 6. 

We have now covered 150 years from the year A.D. 199, but according to 
Mrs. Todd, we must suppose the series of pcnumbral eclipses to have begun really 
18 years earlier, that is at the new moon of May 1, A.D. 181, though it is not 
marked even in Oppolzer. 

Two hundred years after this last date, we come upon a saros A.D. 379, 
August 28, when there was a solar eclipse marked in the French work, and 
having a track of its own. For it is thus described:—“Annular; time, Paris 
0'30 p.m.; Europe and Asia ; Central in the SSth parallel of latitude (that is near 
the pole) and 13 degrees longitude west of Greenwich;: central also in the 83rd 
parallel of latitude and the meridian where it was then noon, that is, the meridian 
of Paris; central also in the 53rd degree of latitude and the 90th degree of long, 
east of Greenwich.” So we can lay down the central track of this eclipse, from 
88 degrees north latitude, 13 degrees west longitude, through 83 degrees north 
latitude, 2 degrees east longitude, to 53 degrees north latitude, 90 degrees east 
longitude. We notice that according to Mrs. Todd, “the obscuration has become 
annular near the pole where it first appeared ” and that “ the eclipse has now 
acquired a track.” 

At each successive saros, which can be easily followed by adding 18 years and 
10 or 11 days every time, the eclipse crossed the earth, as stated by Mrs. Todd, 


* Exactly, 29 years less 20*6 days, as we have already seen. 
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slightly farther and farther everytxme from the north pole, for about 750 years. 
A.D. 1118, November 15, (Table II or IV-L) was the last saros in this series, at 
which an eclipse is marked, and it had by now reached the South pole. There 
are no further saroses with eclipses in this series. 

358. There is a close connexion between the series of saroses described by 
Mrs. Todd and the sun’s distances from the node, tabulated in Table IV-L. On 
the 1st May, A.D. 181 (46th completed day), when the series above studied 
began, the sun’s distance from the node was, bv Table IV-L, 341-78° minus *25°, 
which is equal to 34153 degrees. This is about the limiting distance for an 
eclipse of the sun, and we see from Mrs. Todd’s description and our illustration 
that when the sun’s distance from the node is at thiB limit, the penumbra is just 
beginning to touch the earth at the north pole. We know that after every 18 
years and 10J days, the sun’s distance from the node increases by -4762 of a degree, 
and that since 30 degrees is almost exactly equal to 63 X ’4762°, it must be 63 
saroses, that is 1,136 years, before the sun’s distance from the node passes from 
341 53 degrees, to 341’53 degrees plus 30 degrees, which is equal to 1153 
degrees, i.e., the distance will be 11*53 degrees in A. D. 181 plus J 136, which is 
equal to A.D. 1317, March 13 (Table II). On that day, being the 352nd day of 
the Indian solar year, A.D. 1816-17, the distance of the sun from the node was, 
by Table IV-L, ll’4l plus *11 (vide head-lines of Table IV-L), which is equal to 
11*52. just what we expected. 

359. According to Mrs. Todd, if a new series of saroses began at the north 
pole about A.D. 180, the eclipse would acquire a central track near the pole 
about A.D. 580, it would cross the earth farther and farther from that pole for 
750 years, and about A.D. 1138 it would have reached the other pole and cease to 
yield any eclipses after another 200 years. We have seen by actual investigation 
that a series of saroses beginning on 3rd May of A.D. 181, when the sun’s distance 
from the node was 341-53 degrees, did yield an eclipse with a track near the north 
pole on 28th August 379 (164th day), when the sun’s distance from node was, by 
Table IV-L (line of 14 A.D.), 346'79 degrees; that about 730 years after this 
date, that is on 15th November A.D. 1118 (236th day), when the sun’s distance 
from the node was 6*39 degrees, the last eclipse of the series occurred near the 
south pole, and that in 200 years more, that is about A.D. 1317, the series ceased 
to yield any eclipses, although the sun’s distance from the node was only 11*52 
degrees. In fact we could have gone on for another 100 years before reaching 
anything like the distance of sun from node at which eclipses become uncertain : 
but the number of these imperceptible eclipses is really undetermined. Instead 
of Mrs. Todd’s 1150 years, which is 64 saroses, another popular authority. 
Chambers’ Story of Eclipses (Hodder and Stoughton, 1902), gives u 70 saros or 
more than 1,200 years ” for the total length of an eclipse series from pole to pole. 
In practice, it is well to remember (1) that the sun’s distance from the node 
increases from 15 degrees less than 360 degrees, to 15 degrees more than 360 
degrees in exactly 68 saroses, or 1,136 years less 56 days ; (2) that in 613 years 
(tropical) the saros repeats itself nearly on the same day of the European or 
Julian calendar : for there were exactly 34 saroses of 18 years and l0'7 days each 
between A.D. 181, May 13, when our eclipse was fringing the north pole and 
14th May, A.D. 812 when there was a total eclipse in the same series, central in 
30 degrees north latitude when it was noon there, i.e., in the meridian of Paris ; 
(3) that in 1226 tropical years (1226 Indian sidereal years less 5 days! there are 
exactly 68 saroses, which may be regarded as the total length of an eclipse series 
from pole to pole. 

360. Given a particular solar eclipse, say, the very first one recorded in Table 
II, on 10th June A. D. 1, what, the reader may ask, was its place in the series of 
eclipses which we have supposed must have gone on uninterruptedly for 1,200 
years and must have consisted of 63 tt> 70 saroses of 18 years and 10^ days each? 
We cannot answer this question (if we do not use Table IV-L) except by following 
the tracks of the same eclipse through successive saroses with the aid of the 
French work or of Oppolzer. There are, absolutely, about 48 solar eclipses in the 
•course of a saros of 18 years and 10£ days. Each of these eclipses will have to be 
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followed through a period of about 900 years (as we did from the eclipse of June- 
8, A-D. 235 to the eclipse of November 15, A.D. 1118) before we can place a 
given eclipse in its proper position among the Go odd eclipses of its series. When 
we have taken all this trouble, we shall still be in considerable doubt about the 
eclipses for the first two hundred and fifty and the last two hundred and fifty 
years of a series of seventy saroses. 

361. It will be instructive, however, to follow, in the light of the above 
remarks, the history, as far as we can trace it through Table II, of the eclipses in 
the first saros of the Christian era (A.D. 1 to A.D. 18). We shall note in each 
case (1) whether the track of the eclipse advanced from the north pole to the south 
pole, or in the reverse direction ; (2) the last eclipse in the series of saroses which 
is entered in Table IV-L; (3) the distance of the sun from the node, according to 
Table IV-L, at the last recorded eclipse in the series. 


S. to N. pole 

- last recorded 

eclipse. 

S, to N. pole;— 
Distance of sun 
from node at la«t 
eclipse. 

N. to S. pole ;— 
last recorded 
eclipse. 

N. to 8. Pole• 
Distance of sun 
from node at last 
eclipse. 


' • 

Degrees. 


Degrees. 

1. A.D 1, June 10 

A.D. 506, Apr. 9 

196*95 



2. A.D. 2, May 30 . 

A.D. 705, July 25 

198*92 


... 

3. A.D. 2, Nov. 23 . 


... 

A.D. 814, Mar. 24 

12*77 

4. A.D. 3, Nov. 12 . 


... 

A.D. 959, June 8 

8*53 

5. A.D. 4, Apr. 8 . 

A.D. 148. July 3 

193*75 


... 

6. A.D. 5, Mar. 28 . 

A.D. 437, Deo. 13 

19844 


... 

7. AD. 5, Sep. 21 . 



A.D. 402, May IS 

8-sa 

8. A.D. 6, Sep. 11 


... 

A.D. 637, Sep. 24 

6*39 

9. A.D. 7, Feb. 6 . 

A.D. 97, Apr. 1 

198-94. 


»*♦ 

10. A.D. 7, Aug. 31 . 

A.D. 412, Apr. 27 

195*21 


... 

11. A.D. 8, Jan. 26 . 

A.D. 242, Juno 15 

194-40 


... 

12. A.D. 8, July 10 . 



A.D. 568, June 10 

11-41 

13. A.D. 10, June 80 . 


... 

A.D. 659, July 24 

5*36 

14. A.D. 10, Nov. 24 . 

A.D. 101, Jan. 17 

197 43 



15. A.D. 11, Nov. 14 . . 

A.D. 336, May 27 

19543 

... .. 

... 

16- A*D. 12. Nov. 2 

A.D. 784, Jan. 10 

197*89 



17. A.D. 13, Apr. 23 . 


..V 

A.D. 662, May 23 

11*89 

18. A.D. 14, Apr. 18 . 


... 

A.D. 843, Aug. 29 

886 

19. A.D. 15, Sep. 2 . 

A.D. 412, Apr. 27 

195*91 


... 

20 A.D. 16, Ang. 21 . 

A.D. 647, Sep. 4 

198-92 


... 

21. A.D. 17, Feb. 16 . 


... 

A.D. 648, Feb. 29 

9*96 

22. A.D. 18, Feb. 4 . 


... 

A.D. 883, July 8 

8*14 

23. A.D. 18, July 1 . 

A.D. 126, Sep. 4 

194*94 . 


... 


362. We notice first, with reference to the statements made in paragraphs 
345 and 360 supra, that there were not anything like 43 solar eclipses in this 
saros, A.D. I to A.D. 18 ; for there were only 23 eclipses actually registered and 
even among these 23, we have been obliged to include one or two which are not 
found actually registered, but which we have every reason to suppose occurred 
near either pole, particularly the south pole. Secondly, we notice that in all the 
eclipses Levelling from the north to the south pole, the distances of the sun from 
the node range about 360°; whereas in the eclipses travelling from, the south to 
the south polo, the distances of the sun from the node range about 180°. This ia 
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an important practical deduction. Thirdly, we notice, that while the distance of 
the sun from the node, in the case of eclipses travelling from the south to the 
north pole, reaches the theoretical limit of 199° (vide paragraph 330 supra), the 
distance of the sun from the node in the case of eclipses travelling in the 
opposite direction scarcely reaches 10°. 

363. The third observation made in the last paragraph is the one that most 
ooncerns us in chronology. The eclipses that most interest us in chronology are 
those reoorded in the northern, or the land hemisphere of the earth, as it was 
known up to the 16th century A.D. For until A.D. 1492, the date of the 
discovery of America, the nations that have recorded historical or chronological 
events were practically unacquainted with any country south of the equator, 
whereas they were acquainted with countries up to within 40° of the north pole. 
If we graph the observations made in paragraphs 351 to 355 supra, and apply to 
eclipses with tracks south of the equator what is there said about eclipses whose 
central tracks are in northern latitudes, we shall find that for an eclipse to be 
visible as far north as the tenth degree of northern latitude (the latitude of 
Madura), the central track, south of the equator, should not be below the twentieth 
degree of sooth latitude ; whereas an eclipse whose central track is near the north 
poie will be visible as we have seen, in France. Therefore, in chronological investi¬ 
gations, we take into account all eclipses whose centra 1 - tracks are between the north 
pole and 20 degrees south of the equator, and eclipses whose central tracks are 
between the twentieth degree of south latitude and the south pole are neglected. If 
we suppose the whole course of an eclipse to be ISO 0 , from the north to the south 
pole, or vice versd, we neglect a third of the track which begins, or ends, with the 
south pole. 

364. A solar eclipse can take place as long as the sun at the time of new 
moon is not more than 19° removed from a node. In the above list of eclipses 
belonging to the first saros in the Christian era, A.D. 1 to A.D. 1 9, we see four 
eclipses ending with the north pole, in which the extreme distance of the sun from 
node was 17°, 18° or 19°; whereas, in the case of eclipses travelling from the 
north to the south pole, the extreme distance of the sun from the node at any 
recorded eclipse reached nearly 13° in only one case, and in most oases was less 
than 9°, and there are no eclipses corresponding to the last 10°, or a third of the arc 
of 30° (15° on either side of each node, between which limits, according to paragraph 
330 supra, the sun is to be found during a solar eclipse). The reason is not that 
there was no eclipse when the sun was between 9° and 19° distant from a node, but 
that the central track of such eclipses was so far south of the equator that the 
eclipses could not have been observed as such any where north of the equator. 
Among eclipses beginning at the north pole, we have a few cases on record, 
where the distance of the mean sun from the node was at the extreme limit of 
34?] *1°, or even a little beyond, the sun’s distance from the node at which an 
eclipse is ordinarily possible. Such cases are the following:— 

340'74° (A.D. 1682, 147th completed day = August 22. 

(N.B.— By Table IV-C sun’s anomaly on 147th day would bring the sun 2* 
nearer the node.) 

341-78°. A.D. 7, 564, 622, 1045, 1237, 1660, 1718. 

341-22°. A.D. 470, 662, 1027, 1143. 

Beyond 342°, solar eclipses became fairly frequent; and they become more 
frequent as the distance of the sun from the node approaches 360° or 0°. When 
the sun’s distance from the node is between 0° and 5°, the number of eclipses is 
still frequent but in the neighbourhood of 7°, the recorded eclipses are few, and 
confined to those visible in India; see the lines agaiost 7'35° (A.D. 58), 687° (A.D. 
40), 7’91° (A.D. 18), 6’39° (A.D. 22). When the sun’s distance from the node is 
about 9°, and a fortiori when it is more than 9°,there are practically no eclipses in our 
record (Table IV-L.), for the reason already investigated, viz., that chronology 
does not take account of eclipses which are visible only in southern latitudes. Of 
course an eclipse which is central in southern latitudes may be visible in 
Northern latitudes (vide paragraph 354 supra). 

38 
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865. Conversely, in the case of eclipses whose tracks gradually advance north¬ 
wards, beginning at the South Pole and ending at the North Pole, and which are 
indicated by the sun’s distance from the node being within 19 degrees on either 
side of 180°, we find that eclipses near the South Pole, when the sun’s distance from 
the node is between 161° and 171°, are either not represented at all in Table IV-L 
or are represented (towards the end of this limit) by eclipses visible only in South- 
East Asia (including India), Above 170° and up to 197°, we have the largest 
number of recorded and observed solar eclipses, and we lose count of their tracks 
only when they have reached the North Pole. These are important indications 
which will guide us in the investigation of ancient eclipses. 

We subjoin tables showing the daily and yearly joint motions of the sun and 
node (1) from 1 to 99 days, and (2) from 1 to 20 years. It will, however, seldom 
be necessary to refer to these tables because the exact distance of the mean sun 
from the node at any new moon or full moon, at which an eolipse could possibly 
occur, in times ancient or modern, can always be ascertained at a glance from 
column 1 of Table IV-L, the cycle of 1711 years being used when necessary. 


(1) Joint motion of sun and node from 1 to 99 days. 


Day8« 




Decree.. 

Days. 




Degree*. 

Dave. 


Degrees*. 

1 

•«« 


. *» 

1°. 0386 

#4 

... 

• M 

... 

35". 3124 

67 

... 

... 69°. 6863 

2 


<•• 

••• 

2° 0778 

35 

... 

*v 

• «4 

36°. 3510 

68 


70°. 6249 

3 


... 


3°. 1158 

36 




37°. 3897 

69 


... 71°. 6635 

4 


... 


4°. 1544 

37 


... 

»•« 

36°. 4283 

70 


... 72°. 7021 

5 


... 


6°. 1930 

38 

... 

■ ... 

... 

39°. 4669 

71 


... 73°. 7407 

6 


... 


6°. 2316 

39 

... 

... 


40°. 5056 

72 


... 74". 7798 

7 

... 

... 

... 

7°. 2702 

40 

... 

... 

... 

41°. 5441 

79 


... 76". 8179 

8 




8°. 3088 

41 

.. 


... 

42". 5827 

74 

... 

... 76”. 8585 

9 



... 

9°. 3*74 

42 


... 

.. • 

43°. 6213 

76 


.. 77°. 8951 

10 

... 

... 


10°. 3860 

43 



... 

44°. 6599 

76 

... 

... 78”. 9337 

11 


... 


11°. 4246 

44 


IM 


45°. 6985 

77 


... 79°. 9723 

12 

... 

... 

... 

12°. 4632 

45 


... 


46°. 7371 

78 


-. sr. oio» 

13 


... 


18°. 5018 

46 


... 

. . 

47°. 7757 

79 


... 82”. 0495 

14 


... 


14". 5404 

47 


... 


48°. 8163 

80 

«** 

... 83°. 0881 

16 



»•. 

15°. 5790 

48 


.. 

... 

49°. 8529 

Hi 


... 84°. 1267 

16 


.... 


16°. 6176 i 

49 


... 


50'. 8916 

82 


... 85°. 1653 

17 




17°. 8562 ; 

50 



... 

51°. 9301 

83 

... 

... 86”. 2039 

18 




18". 6948 ’ 

51 




52°. 9687 

84 


... 87”. 2425 

19 


... 

... 

19°. 7334 < 

52 

... 


... 

54°. 0073 

86 


... 88”. 2811 

20 



... 

20°. 7720 i 

53 



... 

65°. 0459 

86 ... . 


... 89° 3197 

21 


... 


21°. 8106 

54 



... 

56’. 0846 

87 


... 90°. 3583 

22 


... 


22°. 8492 

65 




57°. 1231 

88 


- 91°. 3969 

23 




23°. 8878 

56 


... 

.. - 

5t°. 1617 

89 


... 92°. 4356 

24 


... 


24°. 9264 

57 


... 

... 

§9\ 2003 

90 

••• 

... 93°. 4741 

25 




25° 9650 

58 


... 

... 

60". 2389 

91 


... 94°. 5127 

26 

... 

... 

.«« 

27 \ 0036 

59 


... 

.. . 

61". 2795 

92 


... 95°. 6513 

27 


... 


28”. 0422 

60 


... 


62 . 3161 

93 


• • 96°. 5*99 

28 

... 

... 


29°. 0808 

61 

... 


... 

63°. 3547 

94 


.. 97°. 6285 

29 


... 


30". 1194 j 

; ea 




64° 3933 

95 


. 98”. 6671 

30 

.. 



31". 1580 

63 


... 

... 

65°. 1319 

96 


... 99”. 7057 

31 

... 

... 


32°. 1966 

64 

... 


... 

66°. 4705 

97 


... 100°. 7443 

32 


... 


33°. 2352 

65 



... 

67°. 5091 

98 

... 

101°. 7829 

33 

... 

... 


34°. 2738 

66 

... 

... 


68". 5477 

99 

... 

... 102°. 8215 




(2 ) Joint motion of 

sun 

and 

node from 1 to 20 years. 



If ears. 



Deffiees. 

Years. 



Degrees. 

Years, 


Degree*. 

i 

... 

... 

19 

. 3582558 

8 

.. 

... 

154 

. 8060464 

15 

... 

290°. 3738374 

2 



38 < 

\ 7165116 

9 

... 


174 

\ 2243022 

16 


309°. 7320932 

3 

... 

... 

58‘ 

. 0747674 

10 

... 

... 

193 

° 5825584 

17 


329°. 0903490 

4 



n 

°. 4330232 

11 

... 

... 

212 

°. 9408142 

18 


349°. 4486048 

5 



96 

7912790 

12 



232 

°. 2990700 

19 


7°. 8068606 

6 



116 

1495348 

13 

... 

... 

251 

°. 8673258 

20 


27”. 165116* 

7 

... 

... 

135 

. 5077906 

14 

... 

... 

271 

°. 0156816 
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StTRYA sijddhAnta eye-table 



EYE-TABLES. 

STJBYA 6IDDHAWTA EYE-TABIE—Specimen problems 

This Eye-table alone will enable auy one to soWe correctly, to four deoimal places of a day, and by a single operation, an\r 
problem in solar dates, nakshatras, or week-days, for 5,100 years, i.e., from B.C. 3102 to A.D. 1999. The tables of equations are given to 
two places of decimals in the abridged sections e to i of the Eye-table —see next page—and to four places of decimals in tho unabridged 
sections e to i, pages 171 to 188 below. 

The computation of the ending moment, whether of a tifchi, a nakshatra, or a yoga, always comprises four processes : (1) to find 
the mean ending moment, (2) to find the anomaly or anomalies for that moment, (3) to find the equation or equations corresponding 
to the anomaly or anomalies, and (4) to add together the mean endiug moment and the equation or equations. 

Problem I. —Required to find the ending moment , by SHrya siddhanta, of Ashadha Sukla 12, A.D. 4S4, Note stages (1) to (10). 


Commencement of solar year. 
Col. 1. 


Days of solar year and snn’a anomaly in 
days of S. Yr. 

Col. 2. 


A.D. 


400 ... 

84 years 


Mar. 


17*48569 k 
•73554 n 


A.T). 484-5 ... Mar. 18*22123 (1) 

N.B. —This, by itself, is a valuable piece of 
information, giving the English year, 
month, day and fraction of day on which 
a particular Indian solar year between 
3102 B.C. and A.D. 2000 commenced, and 
it rnay be bad in a few seconds from 
the Eye-table, sections k and n for any 
one of 5,100 years. 


Note how stages (1), (2), (3), (4), (5), 

(6), (7) and (8) are successively arrived 
at with the help of the Eye-table and 
then add together (4), (8) and (1), as 
shown in column 2. 


First new moon 
in solar year. 


'A,D. 400 ...23*84406 1 
84 years 0*54533 o 
. A.D.'isi ... 24*38999 (2) 


Moon’s anomaly. 
Col. 3. 


Add for Ashadha new moon 
Do. 12tithis... 


59*0612 b 
11*8122 d 
*5*2634(4) 


Sum of 0 *b and d’s 
(col. 3). 


eqns. 


+ 0*085 (8) 
95*6319 

Add commencement of 

solar year A.D. 484-5. Mar. 18*2212(1) 
. Mar. 031*531 (9) 


21*75228 m 
13*46585 p 

24*38999 (2) (1st N.M. in solar year). , 
59*60812 

— 55*1090 d (2 anom. months). 

4*4991 (3) (t’s An. at 1st N.M. in 8* 1 
Yr.) 

... 3*952 c 
...11*812 d 
20-268 

-*045 (0*8 equation—h). 

20918 (5) 

0*s eqn. for 

An. of 95*26 d. (4)...- *0453 h. (6) 

<£’s eqn. for 

An. of 20*918 d. (5)... + *4138 e (7) 
Sum of 0*s and cf’s eqns. 4- *3685 ( 8 ) 


day * 


We reach, for the ending moment of the tithi, the result, March 113*8531 (9). By Eye-table q_, the 93rd day from March 1 is June 1. 
.*. The 113th day from March 1 is June 1 + 20 = Jane 21 ... q ; and by Eye-table r, *8500 of a day = 51 ghatikas and *0031 
» 11 palas ... ( 10 ). 

For the week-day, we have, for 21 June A.D. 484, by Eye-table j, 2 -j- 0 -f- 3 21 =* 26 j 26 7 leaves remainder 5, i.e., Thursday. 

/. The ending moment of the tithi was 51 ghatikas 11 palas after mean sunrise, on Thursday, 21 June A.D. 484 which is iden¬ 
tical with the result reached by Mr. Dikshifc in the Introduction to Dr. Fleet's Gupta Inscriptions, p. 157 .(10). 

Problem II. — Problem I worked to four places of decimals, with the aid of table II and Eye -tables y, e and h. 

N.B. —The above problem can be worked in a much shorter time with the additional help of Eye-table y (p. 168) and Table II (p. 218). 

Moon’s mean anomaly in days. 


Table II. First new inoon in solar year A.D. 484-85 
Eye-table y. Ashadha £u, 12.. • ... 

Eye-table h. 0*8 eqn. for anomaly of 95*20 days 
Eye-table e. <C*s eqn. for anomaly of 20*216 days 


Days of 8. Yr. 
and sun’s anomaly. 

... 243900 . 4*498 

..... 70*8734 ... ... 15*764 


- *0453 
+ *4138 
+ *3685 


Add English month and day, marking commencement of Indian solau* year 
a.D. 484r*5 (Table II) . . ... 


55*2634 

VAVysW V- 

mirr t 

... * 3685 . 

95*6319 

Mar. 18*2212 


20*262 
0’s eqn._—4)453 
20*216"' 


Mar. 113*8531 = June 21, A.D, 484, 50 ghatikas 11 
palas after mean sunrise (Eye-tableB q and r). 

Same problem. — The shortest method, and the one ordinarily recommended. In general, it will be qnite enough, to obtain a 
result correct to two places of decimals, as in the Ephemeris, and this of course will take less time. 


tifchi, 


Table II. New moon 
Ashadha, A.D. 484*86 .. 
Eye-table d. Add for 12 tithis 


* 

Days. 

(7) June 9-07 

Table II. 1st N.M. in S. Yr. A.D. 484-85... 24*39 

.11*81 

Eye-table y. Add for Ashadha fiu. 12 ... 70*87 

(19) Jane 2148' 

95*26 


Eye-table h. 0’s eqn. for An. of 95*26 


days .- *04 


O eqn. for An. of 20*22 d.» . 4- *41 

+ 37 

+-<mz .+ -37 

(19) June 21*85, 

i.e., Thursday, 21st June, A.D. 484 at *85 of day. 


Moon’s anomaly in days. 
An. of 1st N.M. in S. Yr. 4*50 
. 15*76 






20*26 


- 04 
20*22 


* N.B. —This (7) 38 the week-day, Saturday, to which we add 12, since the days of June, 9, are increased by 12 when 12 tithis or 11*81 
days are added. Resulting week-day, 19, i.e., 19 4- 7 which leaves remainder 5, or Thursday. 

Problem III—Required the ending moment of nakshatra Anuradha (No. 17) in June, A.D. 484. 

N.B.-— We do not require 0’s An for this (Bee paragraph 97, p. 33 of Text). 


Table II* Ending moment mean of new moon tithi, Ashadha, A.D. 484 
Anomaly of Ashadha N.M., i.e., An. at 1st N.M. in 8. year, 4*50 (Table II) -f- 3*95 (addn. 

for Ashadha N.M. by Eye-table ©] . . . 

Eye-table s. Shortest interval from Ashadha N.M. to No. 17 Anuradba nakshatra 
Eye-tables t, n. Nak. oorrn. for 1st N.M. in 8. year, 24*39 d., i.e., oorrn. for 24 days, 

4-0*41 (t) less corrn. for *39 day, *03 (u); Total correction . 

Eye-table f. CC’s nak. eqn, for anomaly of 19*57 d. (last col.) 


(7) June 9*67 


... 10*74 

... +0*C8 
...4- *38 


Moon’s anomaly in days, 

. ... 8*45 

. 10*74 


Problem IV. — Required the ending moment of yoga Sukla (No. 24) in .June A.D. 48b. N.B. 

Table If. Ending moment of mean new moon tithi, 

Ashadha. A.D. 4*4-85 . 

Eye-tables b and c 

Eye-table v. Shortest interval from Ashadha N.M. to 
yoga No. 24, Sukla ... . 

Eye-tables *w, x. Yoga corrn. for 1st N.M. in S.Y., i.e., 
corrn. for 24 days,0 77 (w) less corrn. for *39 day, 05(x) 

Eye-table i. Sun’s yoga eqn. for An, of 94*74 days (cob 2). 

Eye-fc ble g. Moon’s yoga eqn. for An. of 19*78 days (last 
«ol.) . . 


(7) June 9*67 

Sun’s anomaly in days, 
and sun’s and moon’s equations. 
1st N.M. in S.Y r . .. 24*39 

Add for Ashadha N.M. 60*06 

.10*57 

. .10*57 

.0*72 

.072 

... 

94*74 

.. *04 

... 

. ... ... 4-*36 

4- *39 

.. mb-y * '391 


... + o*38 

_ 

(19) June 21*17, i.e., Thursday, 2lst June, at *17 

of day. 

We require sun’s anomaly for yogas, v. p, 30. 


Moon’s anomaly in days. 


vovvvy v. 




'. 460 
3-95 

10-67 

0-72 
19-74 
Mm+ 
1978 

























































S&RYA SIDDHXNTA EYE-TABLE 


<SL 


EYE-TABLE FOH 

BOTE.—The different parts of this Table are lettered in order from a to y and 

All the figures, except where otherwise indicated. 

* Order of signs of zodiac or ra§is and 0’s longitude at commencement 

Bengal solar mouths . ... 

Tamil and Malayalam solar months; also names of rasis.. 

Tamil solar months 

a Moment of sankranfci in days of solar year, and decimals of a day 
English date corresponding to each sankranti (A.D. 191.1) 

Lenar month : each month commences before sankranti noted in next column 

b Increase in days, (1) of lunar months, (2) of sun’s anomaly 

C „ of C’s An. when interval between MSsha sank, and 1st N*M. in sol, yr. 
is 0 00 day. 


d Tithi equivalent in days 


1...0 0 

2...30° 

3...00° 

4. .90° 

YaiSakha. 

Jyoshtha 

Ashadha 

Sravupa 

M§9ha 

Vpishabha 

Mithuna 

Karkataka 

Chittirai 

VaigftSi 

Ani 


o-o 

309353 

623566 

94*0003 

Apr. 13 

May 14 

June 14 

July 16 

(/) Vaisdkha 

(2) Jyeshtha (<?) Aahddha 

(4) Srdvaqa 

0000 

29*5306 

59*0612 

88*5918 

0*000 

1*976 

3*952 

5*928 


Tithi equivalents in days and 

f 9848 

2 

1*9687 

3 4 

2-9531 3-9374 

5 

4 9218 

16 

L 187496 

17 18 19 

16 7349 177182 187027 

20 

19*6871 


e, f, g Moon’s equation of the centre and moon’s anomaly in days and 



00 

01 

*02 

03 

04 

*05 

06 

07 

*08 

*09 

*10 

11 

12 -13 14 -IS 16 *17 18 19 ‘20 


*00 

•11 

23 

*34 

*46 

*58 

*69 

81 

*03 

1*04 

1-16 

1-28 

1-40 152 164 1-77 189 202 214 227 2’40 


18*78 

13*68 

13*59 

13*49 

13*40 

13*30 

13*20 

13*1-1 

13*01 

12*91 

12-81 

12*71 

12-ei 12-51 12 41 12 31 12 20 1210 1109 11-88 11-77 

■+ 

13-78 

13*87 

13*97 1406 

14*16 

14*25 

14*35 

1445 

14-54 

14 64 

14*74 

14-84 

14-94 15-04 1514 1524 1535 1545 1566 1567 15-78 

+ 

27 55 

27*44 

27*32 

27*21 

27*09 

26*98 

26-80. 

26-74 

26*63 

26*61. 

26*39 

26*27 

26-15 26 03 25-91 25 79 25 66 25 64 25 41 25-28 25-16 


o-oo 

0*12 

0*25 

0*37 

0*50 

0*62 

0 74 

0*87 

1*00 

1*12 F 

1*25 

1*38 

V51 1"64 177 1'90 204 218 232 246 260 

— 

13-78 

13*67 

13-57 

13*46 

13*36 

13*26 

1315 

1305 

12*94 

1283 

12*72 

12-62 

12-51 12-40 12-28 1217 12-06 1194 U'82 11-70 11-68 


1378 

1388 

13-98 

14*09 

1419 

14*30 

14-40 

1451 

34*6i 

14 72 

*14*83 

14*94 

1505 1516 15-27 1538 16oO 15-61 15-73 1585 15-98 

+ 

27-55 

27*43 

27*31 

27*18 

27-06 

26*93 

26*81 

2668 

26*66 

26*43 

26*30 

26T7 

26-04 25-91 25-78 25 65 25-51 25 88 25 24 25 10 24 96 


o-oo 

0T3 

0-26 

0*40 

0*53 

0*66 

0-79 

0*93 

1-07 

1-20 

1-34 

1-48 

1-62 1-76 190 205 2-19 234 249 2 65 2 80 

_ 

1378 

13*66 

13*55 

13*44 

13-33 

J 3*22 

1310 

12-99 

12-87 

12*75 

12*64 

12*52 

12-40 12-28 12-15 1203 U‘90 1178 1164 11-51 11-37 

+ 

13-78 

1389 

14*00 

14*12 

14*23 

14*34 

1445 

1457 

14*68* 

14-80 

14-91 

15-03 

1515 15-27 1540 15-51 15-65 1578 1591 16-04 1618 

4- 

27-55 * 

27*42 

27*29 

27*16 

27*02 

26*89 

26-76 

26*62 

26-49 

26*35 

20-21 

26-08 

25-94 25-79 25-65 25 51 25 36 25 21 25'06 25 91 25'75 







h Por tithis 

. Sun’s equation of the centre and sun’s anomaly in days of the solar 


+ *18 

+ '175 + 4 

17 + 

16 + 

15 + 

14 + 

*13 

+ *12 

+ *11 

+ 10 

+ *09 

+ *08 + '07 + *06 + OS + *04: + *03 + *02 


358 


0 

7 

16 

23 

28 

33 

38 

42 

46 

50 

54 57 61 64 68 71 74 


354 

343 

334 

327 

321 

315 

310 

305*5 

301 

297 

293 

289 280 283 279 276 273 269*5 


Tor yogas.- 

Anomaly 


-Sun’s equation ~*154 

35591 


*163 - 15 —*14 


360 

350 


2 

342 


in days of solar year j 354*64 

j Perpetual almanac for European calendar. 

week-day, Sunday being 1 ? 


14 

330 


-13 

22 

322 


13 - 11 - lO - 09 - 08 - 07 - 06 - 05 - 04 - 03 


29 

315 


35 

309 


[ AT, B,—Heavy type mea 
Monday 2, etc.] 

f 1 2 3 4 5 6 7 or O') 

| 8001 3101 S201 
j 2301 2401 2501 2601 2701 2801 
-j 1601 1701 1801 1901 2001 2101 
901 1001 1101 1201 1301 1401 
201 301 401 501 601 701 


© 

'i-t 

•s« 

9 

O 


L 


2901 

2201 

1501 

80f 

101 j 


N.B. —B.C. years 

should be made 
positive thus : 
B.C. 44 is 57th 
yenr of century* 
beginning with 
101 B.C,— see p. 
14 of Text. 


J A 

r 500 400 

300 

200 

100 

0 

1 

» 

j 

JV.JB.—Old Style 

1200 1100 1000 

900 

800 

700 

600 » 

ceased in conti* 
neatal countries 
(exc. Russia) on 






j 

6 0 

| 

1700 1600 1500 

1400 

1300 1 

4.10-1682 and 

New Style began 








on 15-10-1582, 10 

in <0 

<D #-« 

15*1 

g*" 1 * 

fieoo 1900 

i 


1800 


1700 

j 

I 

days being drop¬ 
ped. In United 
Kingdom, New 
Style began on 
14-P-1752, 11 days 

I 

! 





I 

being dropped. 

0 Si 

L2000 2300 


2200 


2100 

j 





X 

2 

3 

4 

5 

6 

7 or 0 

1 

2 

3 

4 

5 

6 ' 

P or 0 



r 1 

2 

3 


4 

5 

6 


52 

53 

54 

55 


56 

ccf 


* 


8 

9 

10 

11 


57 

58 

59 


60 

61 

62 

.s 


12 

1*3 

14 

15 


16 

17 

63 

... 

64 

65 

06 

67 

... 

1 n 

Cj 

| : 1 

1 18 

1 

19 


20 

21 

22 

23 

68 

69 

70 

71 

... 

72 

73 

g- 


1 

24 

25 

26 

27 


28 

74 

75 

... 

76 

77 

78 

79 


g 

29 

30 

81 


32 

33 

34 

... 

80 

81 

82 

83 


84 


0 

35 


36 

37 

38 

39 


86 

86 

87 


88 

89 

90 

T3 


40 

41 

42 

43 

... 

44 

45 

91 


92 

93 

94 

95 

... 

O 


JS 

47 

... 

48 

49 

50 

51 

96 

97 

98 

99 

... 




O 

*6 

.< 

* Jr 
w o 

B.C. 

3201 

3102 

3101 

3001 

2901 

2801 


2701 

2601 

2501 

2401 


2301 

2201 

2101 

2001 


99 

0 

1 

101 

201 

301 


C 

a |* gs 

fSli-8 

o 

k 

Feb. 14 
Feb. 15 
Feb. 15 
Feb. 16 
Feb. 17 
Feb. 18 


40 

304 


*8 £ 

fi-s 

fa 


45 

299 

sp Su 
a g 
fit 

!h 


•95235 17-34738 28*29084 
57924 2-17013 471797 
•83800 20-80902 11-76692 
•71365 24*27066 0*24311 
•58930 27 73280 10*27388 
•46494 1*66335 4*75007 


49 53 58 62 66 69 

295 290 286 282 278 274 

Surya siddhanta constant 

Isgl 

2 S 

5 s 

m 


401 

501 

601 

701 


801 

901 

1001 

1101 


Feb. 19 
Feb. 20 
Feb. 21 


‘34059 5-12499 20*78084 
21624 8*58663 9*25703 
*09189 12*04827 25*28780 
Feb. 21 96754 15 50991 13*76399 


1901 

1801 

1701 


1201 

1301 

1401 


1601 1501 


j§ f Ordinary years 

VH 


x 

o 


1 2 3 4 5 6 

Aug. Feb. June Sep. Apr. Jan. 
Mar. Dec. July Oct. 

Nov. 

Feb. Jan. 


7 or O 

Mav. 


1501 

1401 

1301 

1201 

1101 


1601 

1701 

1801 

1901 

2001 


Feb. 22 *84319 18 97155 2 24018 
Feb. 23 71883 22*43319 18*27095 
Feb. 24 59448 25*89483 674714 
Feb. 25 47013 29*35647 22*77791 


Feb. 26 *34578 3*28752 11*25410 
Feb. 27 -22143 6 74916 27*28487 
Feb. 28 -09708 10*21080 15*76106 
Feb. 28 *97273 13*67244 4*23725 


Feb. 29 84837 17*13408 20*26802 

Mar. 1 *72402 20*59572 8*74421 

Mar. 2 59967 24*05736 2477498 

Mar. 3 *47532 27*51900 13*25111 

Mar. 4 *35097 1*45005 1 72736 


m 

0 

O 

«s 

tt) 

.'ns 

C >>,3 



gSSfe 


i 

| £ & Sts 

V* 

tc 

O 

B.C. 


k 

1001 

2101 

Mar. 5 

901 

2201 

Mar. 6 

801 

2801 

Mar. 6 

701 

2401 

Mar, 7 

601 

2501 

Mar. 8 

501 

2601 

Mai*. 9 

401 

2701 

Mar. 10 

301 

2801 

Mar. 11 

201 

2901 

Mar. 12 

101 

3001 

Mar. 18 

1 

3101 

Mar. 13 

A.D. 



100 

3201 

Mar. 14 

200 

3301 

Mar. 16 

300 

3401 

Mar, 16 

400 

3601 

Mar. 17 

500 

3601 

Mar. 18 

600 

3701 

Mar. 19 

700 

3801 

Mar. 20 

800 

3901 

Mar. 20 

900 

4001 

Mar. 21 

1000 

4101 

Mar. 22 

1100 

4201 

Mar. 23 

1200 

4801 

Mar. 24 

1300 

4401 

Mar. 26 

1400 

4501 

Mar. 26 

1500 

4601 

Mar. 27* 

1600 

4701 

Mar. 27 

1700 

4801 

Mar. 28 

1800 

4901 

Apr. 10 

1900 

5001 

Apr. 12 


Deap years 

[Example*—To find week-day of 26th Jan. 1844 — 
Add 4 + 6 + 5+26 and divide*the total 41 by 7. 


before adding n, 0 or p to k, 
Remainder, 0 = Friday.] 










SOB'S A SIDDHANTA EYE-TABLE 



SIDDHANTA. 


fjie way in which they are to he used is shown in the specimen problems on reverse, 
represent days and fractions of a day. 




5 ..120° 

6:..150° 

7 ..180° 

8.,.210° 

9. ..240° 

10. ..270° 

11...300° 

12...330° 


Bhadrapad-a 

Asvina 

Kai-ttika 

MiirgaSirsha 

Pausha 

Magha 

Phalguna 

Chaitra 


Siifcha 

Kanya 

Tala. 

VVisohika 

Dhanns 

Makara 

Kumbha 

Mina 

— 

Ava^i 

Purattasi 

AippaSi 

Kart-tigai 

Margaji 

Tai 

MaM 

Panguni 


125-4756 

156-4942 

186*9356 

216-8289 

246*3192 

275*6309 

3050850 

334-9053 

365-2588 

Aug. 16 

Sep. 16 

Oct. 17 

Nov. 10 

Deo. 16 

Jan. 14 

Feb. 12 

Mar. 13 


(5) BMdrapada 

(6) Asvina 

(7) Karttika 

(< 8 ) Marga&trsha 

(8) Pausha 

(tO) Magha 

(11) Phdlguna 

(12) Chaitra 

(13) Chaitra when 
there is 









adhikamasix. 

1181223 

1476530 

.177-1835 

206-7141 

236-2417 

265*7753 

295-3059 

324-8365 

354*3570 

7-904 

9*880 

11*856 

13-832 

15-808 

17-784 

19-760 

21-736 

23*712 


6 

5*9061 

21 

20*6714 


8 

7*87*8 


9 

8*8592 


10 

9*8435 


decimals of a day, and moon’s anomalistic months. 

7 

6*8905 

22 

216558 

decimals of a day. 

21 22 23 24 

2-53 2*67 2-80 2'9„4 


23 

22*6401 


24 

23*6245 


25 

24-6988 


11 

10*8379 

26 

25-5932 


12 

11*8122 

27 

26-5775 


14 

13*7809 

OQ 

28*5462 


15 

14*7653 

30 

29*5306 


Moon’s anomalistic months. 

1 month = 27*5545 days. 

2 months == 55*1090 days. 

12 months = 330*6540. 

13 months = 358*2085. 


•4n 

670 | 


13 

12-7966 
27*5tfl9 

(The signs — and + are to be applied to the equation in heavy type and not to the anomaly.) 

25 26 27 28 29 30 31 32 33 34 35 36 *37 38 39 40 

308 3-23 3-38 3*53 3*69 3*85 4*0l 419 437 4o6 476 498 5*21 548 578 614 

11*66 11*55 11-43 11-31 11 19 11 07 10 94 10 81 10*67 10 53 10*38 10*23 10*07 9*90 971 9*51 9 30 9*06 878 8*43 7 90 e For 

15*89 16-00 16*12 16-24 16 36 16*49 16*61 1675 16-83 17-03 1717 17*33 17*49 17*66 1784 18*03 18 25 18*49 18-77 1912 19*65 I 

25*02 24*89 24*75 24*61 21*47 24 32 24-18 24*02 23 87 2373 23 54 23 36 2318 22*99 2279 22 58 22*34 22*08 2173 2141 20 86J 

274 2*89 304 320 336 3*52 3 69 3*87 405 424 444 4*05 4*88 513 5*40 572 671 673'] 

11*45 1132 11*19 11*06 10*92 10*77 10-62 10*47 10,31 1074 9 95 9*77 9 56 9*33 9 07 878 8*41 7*81 „ „ 

1670 16-23 16-36 16 50 16 64 1678 10 93 17*09 17 25 17 42 17 60 1779 18 00 18*22 18*48 18*78 1975 19*74 f f Por »akshatras. 

24*81 2466 24*51 24*35 2479 24*03 23 80 23*68 23*60 23*32 23-11 22*90 22 63 22*43 2275 21*83 21*44 20*83J 

2*96 3*13 3*30 3*47 3*65 3*84 4 03 424 4*46 4*68 4*93 5*20 5*52 5 90 6*42 

11*23 11*09 10*94 10*78 1062 1045 10*28 9 7 0 9*90 9*69 9 46 921 892 8*56 806 

16*32 16*46 16*61 1677 16*93 17*10 17*27 77*46 17*67 17*86 18*09 18*34 18 63 18*99 19*49 

25*59 24-43 24*26 24*08 23-90 2371 23 52 23*31 23*09 22*87 22 62 22*35 22*04 21*66 2176, 

year and decimals of a day. 


g Por yogas. 


(The anomalies are entered in ordinary type and the equations, with appropriate signs, in heavy type.) 


+ 01 

00 - 01 - 

02 - 03 - 

04 - 

05 - 06 

- 07 

- 08 

-09 

-10 

-11 

- 12 

-13 

-14 

77 

80-5 

84 

87 

90 

93-5 

97 100 

103 

107 

111 

115 

119 

123 

128 

132 

266 

263 

260 

257 

254 

250 

247 244 

240 

237 

233 

229 

225 

221 

216 

2IJ 

— •02 

-01 

! 

6 

o 

f 01 

+ *02 

+ 03 

4* 04 + * 

05 + 

06 + 

07 + 

08 1 

09 

f- 10 + 

‘11 + 

12 + 

78 

77 

80-85 

84 

88 

92 

96 

99 

103 

108 

112 

116 

121 

126 

182 

271 

267 

26318 

259 

256 

252 

248 

244 

240 

236 

232 

227 

222 

217 

211 


138 

206 

*13 + 

139 

205 


145 154 

199 190 

•14 + *16 + 

147 159 

197 185 


160 

183 


for centuries. 

*.£ j 

a £ 


* i? 


.2 . 

II 


>. • *» M 

§ W a » 

O © 


1= £ 
.2 - 


15.9 c; 


Ja 


ej wbj 3 ph 

SrS C ?" £ a © 

g o ^ ip* 


Qp ° £ 
3*3) 

15 m c JS 
.£•3 8 



Cm 

ts* 

Cm 


£ 






n 

0 

V 


1 

m 

1 

•25876 

18*63889 

7*04896 

*22662 

4-91229 

17-75813 

2 

*51751 

7-74719 

14*09791 

*10226 

8*37893 

6-23432 

3 

*77627 

26-38607 

21*14687 

"97791 

11-83557 

22-28509 

4 

*03502 

15*49487 

0*04123 

*8o3o6 

16*29721 

10-74128 

5 

*29378 

4*60267 

7*69019 

*72921 

18-75885 

26-77205 

6 

*55254 

23*24156 

14-73915 

-6048G 

22-22049 

15-24824 

7 

•81129 

12*34986 

21-78810 

"48051 

25-68213 

3-72443 

8 

*07005 

1*45815 

1*28246 

•35015 

29-14377 

19-75520 

9 

*32881 

20*09704 

8*33142 

"23180 

3-07482 

8*23139 

10 

*58756 

9*20534 

15-38038 

*10745 

6-53646 

24*26216 

11 

*84632 

27*84423 

22-42933 




12 

*10508 

16-95253 

1*92369 

*98310 

9-99810 

12-73835 

13 

•36883 

6*06082 

8-97265 




14 

*02259 

24*09971 

16-02161 

*85875 

13*46974 

1-21454 

15 

-88136 

13*80801 

23-07057 

*73440 

1692138 

1724532 

16 

*14010 

2-91631 

2-50492 

*61004 

20-38302 

6-72151 

17 

*39886 

21*55520 

9*61388 

-48569 

23*84466 

21-75228 

18 

*65701 

10*06850 

16*66284 

*38134 

27*30680 

10*22845 

19 

*91637 

29-30238 

23-71180 

•23698 

1-23785 

26-25022 

20 

17513 

18*41068 

3-20615 

*11264 

4-69899 

14-78539 

21 

*43388 

7*51898 

10-25511 

•98828 

8T6063 

3-21156 

22 

•69264 

26*15787 

17-30407 

*86393 

11-62227 

19-24233 

23 

•95140 

15*26016 

24-35303 




24 

*21015 

4*37446 

3-84739 

‘73958 

15-08391 

7*71850 

25 

*46891 

2301835 

10-89634 

*61623 

18*84556 

23-74927 

26 

*72767 

12*12165 

17*94530 

*4)9088 

2200720 

12-22544 

27 

•98642 

1-22995 

24-99426 

*36652 

25*40884 

0-70161 

28 

*24518 

19-80884 

4*48862 

24217 

28*93048 

16-73238 

29 

*60393 

8*97713 

11*53757 

11782 

2-86158 

5-20865 

30 

*76269 

27*01602 

18*58653 

*99347 

6-32317 

21-35937 

31 

1*02145 

1672432 

25 03549 

*86912 

9-78481. 

9-83810 

32 

*28020 

5-83262 

5 - 12985 

*74477 

13-24645 

25-87144 

33 

*53896 

24 47151 

12*17881 

*62041 

16*70809 

14-35017 

34 

*79772 

13-57981 

19*22776 


35 1 05647 


36 

37 


*31523 

*57399 


2*68810 

21*32699 

1043529 


26*27672 

577108 

12*82004 


Surya siddhanta- 

*4113 l--i 
gl g l s a a * 

.2 „ o • P u 

r 3 •« S 3 

2 
CM 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 


•Odd years. 

I 1 5 




3 


168 
17 6 

153 + 154 

167 171*71 

177 17171 


gS v 3" 


n 

o 

P 


n 

0 

•83274 

29*07418 

19-86899 

75 

1*40673 

9*97888 

1*09150 

18T8247 

26-91795 

76 

*66549 

28-61776 

*35026 

7-29077 

6-41231 

77 

*92424 

1772606 

■60901 

25*92966 

13-46127 

78 

1*18300 

6 83436 

*80777 

16*03796 

20-51022 

79 

1*44176 

25 47325 

1*12652 

4*14026 

0*00458 

80 

*70051 

14*58155 

*38528 

2278515 

7-05354 

81 

*95927 

3*6«985 

*64404 

11*89344 

14-10250 

82 

1*21802 

22*32873 

*90279 

1*00174 

21-15146 

83 

1*47678 

11*43703 

1*16155 

19*64063 

0*64581 

84 

*73554 

0*54533 

*42031 

8*74893 

7*69477 

85 

*99430 

19*18422 

*67906 

27*38782 

14*74373 

86 

1*25305 

8-29252 

*93782 

10-49611 

21*79269 

87 

1-51181 

26*93140 

1-1965S 

5-60441 

1-28704 

88 

*77056 

1608970 

*45533 

24*24330 

8-38600 

89 

1*02932 

5*14800 

*71409 

13-35160 

15-38496 

90 

1*28808 

23*78689 

*97284 

2*45990 

22*48392 

91 

1*54683 

12*89619 

1*23160 

21*09878 

192828 

92 

*80559 

2 00349 

*49036 

10*20708 

897723 

93 

1*06434 

2064237 

*74911 

28*84597 

1002619 

94 

1*32310 

9-75067 

1*00787 

17*95420 

23*07515 

95 

1*58186 

28-88956 

1*26663 

7 06257 

2-56951 

96 

*84001 

17*49786 

52538 

25*70146 

9*61846 

97 

1*09937 

6-60616 

*78414 

14*80976 

10-66742 

98 

1*35813 

25*24504 

1*04290 

391805 

23*71638 

99 

1*01688 

14*35334 

1*30165 

22*55694 

3-21074 

100 

*87565 

3*46164 

•56041 

11*66524 

10-25970 

200 

*75130 

6*92328 

•81917 

0*77354 

17*20865 

300 

*62094 

10*38492 

1*07792 

19*41242 

24*35761 

400 

*50259 

13-84657 

1*33638 

8-52073 

3-85197 

500 

*37824 

17-30821 

*59543 

27*15961 

10-90093 

600 

*25389 

20*76985 

*85419 

16*26791 

17*94088 

700 

*12954 

24*23149 

IT 1295 

5*37621 

24-99884 

800 

*00519 

27*69312 

1*37170 

24*01509 

4*49320 

900 

*88084 

1*62418 

*63046 

1ST2339 

11*54216 

1000 

*75648 

5*08682 

•88922 

2*23169 

18*59112 

2000 

*61297 

10*17164 

1T4797 

2087058 

25*64007 

3000 

*26945 

15*25746 


i.E o *: 

if i 

£ ifi 

~ M P^t 

.«* 2 '2 S 

P 

573443 
12*18339 
19-23236 
26*28130 
5*77566 
12*82462 
19*87358 
26*92253 
6*41689 
13*46585 
20*51481 
0*00917 
7*05812 
1470708 
21*15604 
0*65040 
7*69935 
14-74831 
21 79727 
1*29163 
8*34059 
1538954 
2243850 
1*93286 
8*98182 
1603078 
4*50696 
20*53775 
901393 
2504471 
13-52089 
1*99708 
1802786 
6-50404 
22*53482 
17*51504 
12*49527 








SURYA SIDDHANTA EYE- TABLE 



q Days counted from March 1_ 

Mar. 1 Apr. 1 May 1 June 1 July 1 
March ... 1 32 62 93 123 


Aur. 1 

154 


r Ghatikas 

Fraction of day 

Ghatikas 

Fraction of day 

Falas 

Fi action of day 


1 2 3 4 5 6 

*0167 0333 *0500 *0667 *0833 TOOO 

31 32 33 34 35 36 

•5167 ’5333 ’5600 ‘5607 5833 *600( 

1 2 3 4 5 6 

*0008 '0006 -0008 0011 *0014 '0017 


Sep. 1 

Oct. 1 Nov. 1 

Dec. 1 

Jan. 1 

185 

215 

246 

276 

307 

7 

8 

9 

10 

11 

*1)67 

*1333* *1500 

*1067 

1833 

37 

38 

39 

40 

41 

•6L67 

•0333 

•6500 

•6607 

*6833 

7 

8 

9 

30 

12 

*0019 

*0022 

*0025 

*0028 

*0033 


Feb. 1 

Mar. 1 


838 

... 


12 

13 

14 

•2000 

•2167 

*2333 

42 

43 

44 

•7000 

*7107 

*7333- 

15 

17 

20 

•0042 

*0047 

*0055 


23AKSIA 


Longitude u 
at £ 

commence- r £ 
meat. © 

Karnes of 
nakshati'as. 

d 

p 

03 

Order 

Ordina* 
rily a? 

Yaisa- *2 
khu © 

Ordina* 
rily £ 

Jyenh- 

tha © 

Ordina- 
rily £ 
Asha- *2 
dha © 

Deg. Min. 



I 

XI 

III 


s Shortest interval in days ffcom new moon to ending 


Ordina¬ 

rily 

Sra van a 

IV 


Ordina* 
rMy 8 
Bhadra-'g 
pada Q 


Ordina¬ 

rily 

ASvina 

VI 


& Ordina* 
* rily 
Karttika 


0 

13 

2(5 

40 

53 

66 

80 

93 

106 

120 

133 

146 

160 

173 

186 

200 

213 

226 

240 

558 

266 

280 

293 

306 

820 

383 

346 


0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 


27 Kevutl 

1 AsvicI... 

2 Bliarai?! 

3 Kpittika 
Boh id 
Mriga^ira 


4 

5 


6 Ardra ... 

7 Punarvasa 

8 Pushya 

9 AMeaha ... 

10 Magha 

11 Parra. Phalgunl 

12 C11ara P lialgun 1 

13 Hasta ... 

14 Cbitra... 

15 Svati ... 

16 ViSafeha 

17 Arm radh a 

18 Jjeshtha 

19 Mu la ... 

20 Parva.AgkihJha 

21 ITttara-Ashadba 

22 Sravans 

23 Sraviahta 

24 SatabhiBnj 

25 Parva-Bhadrapada . 

26 U ttara - B had r apa d a. 

27 Revatl ... 


Longitude 

at 

commence* 

meni. 

Deg. Min. 


Karnes of yogas. Days. 


0 

13 

26 

40 

53 

66 

80 

93 

106 

120 

133 

146 

150 

173 

186 

200 

218 

22(5 

240 

253 

266 

280 

293 

806 

320 

333 

346 


0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 


o 

t 

o 

27 Vaidhrit.i 

1 Viskamha 

2 Prifci .. 

3 Aynshmal 

4 Saubhagya 

5 Sobhana 

6 Atiganda 

7 Stikarman 

8 Dhriti ... 

9 Sultl ... 

10 Ganda 

11 Vriddhi 

12 TMirnva 

13 Vyagbatw, 

14 Harshau i 

15 Va/jra ... 

16 siddhi 

17 Vyatipata 

18 Variyas 

19 Pari glia 

20 Siva ... 

21 Siddha 

22 Sadhva 

23 Subha 

24 Sukla ... 

25 Brahman 

26 Indra ... 

27 Vaidhriti 


3 

1-0119 4 
2*0238 5 

3*0357 6 

4*0476 7 

5*0596 8 

6*07(5 9 
7'0834 10 
8*0953 11 
9'1072 12 

10-1191 13 
11*1810 14 
12*143 15 
. 13-1549 16 
14-1668 17 
16*1787 18 

16- 1906 19 

17- 2027 20 

18- 2144 21 
19*2264 22 

20*2083 23 
21*2502 24 
22*2621 25 
23*2740 26 
24*2859 27 
25*2978 1 

26*3098 2 

27*3217 3 

4 


0*9892 5 

2*0011 6 
8*0130 7 
40249 8 

5*0368 9 

6*0488 10 
7*0607 11 
8*0726 12 
9*0845 13 
10*0964 14 

11*1083 15 
12*1202 16 
13*1322 17 
14*1441 18 
15*1560 19 
16*1679 20 
17*1798 21 
181917 22 
19*2036 23 
20*215(3 24 

21*2275 25 
22*2394 26 
23*2513 27 


7 

8 
9 


0*8041 
1-8160 
2*8279 
3*8398 10 
4*8518 11 
58637 12 
6*8756 13 
7*8875 14 
8*8994 15 
9*9113 16 

10*9232 17 
11*9352 18 
12*9471 19 
13*9590 20 
14*9709 21 
15*9828 2 2 
16-9947 2 3 
18*0066 24 
19*0186 25 
20*0305 26 


0*0160 9 
1*6309 10 
2*6428 11 
3*6548 12 
4*6667 13 
5-6786 1 4 
6 6906 15 
7-7024 16 
8*7143 17 
9‘7262 18 

10*7382 19 
11*7501 20 
127620 21 
13-7739 22 
14*7858 23 
15 7977 24 
16*8096 25 
17*8216 26 
.18*8335 27 
19 8454 1 


0*4339 11 
1*44£8 12 
2*4578 13 
3*4697 14 
4-4816 15 
5*4935 16 
6*5054 17 
7*5173 18 
8*5292 19 
9 5412 20 

10*5531 21 
11*5650 22 
12*5769 23 
13*5888 24 
14*6007 25 
15*612(5 26 
16*6246 27 
17*6365 1 

}y '6484 2 

19*0oO3 3 


0*2488 13 
1*2608 14 
2-2727 15 
8*2846 1 6 
4 2965 17 
5*3084 18 
6*3203 3 9 
7*8322 20 
8*8442 21 
9*3661 22 


0*0038 16 
1*0757 17 
2*0876 18 
30996 19 
41114 20 
5*1283 21 
6*1352 22 
7*1472 23 
8-1591 24 
9*1710 25 


103680 

11*8799 

12*3918 

13*4037 

14*4156 

154276 

16*4395 

17*4514 

18- 4633 

19- 4752 


23 101829 26 

24 11-1948 27 


25 12*2067 

26 332186 

27 14-2806 

1 15-2425 

2 10*2544 

3 17*2663 

4 18*2782 

5 19-2901 


24-2032 

25*2751 

26*2870 

27*2990 

28*3109 

29-3228 


21*0424 

22- 0543 

23- 0602 

24- Q781 

25- 0900 
26*1019 
27*1 i 39 
28*1258 
29 1877 


27 20*8573 


1 

2 

3 

4 

5 

6 

7 


21-8692 

22*8811 

23*8930 

24*6049 

259109 

269288 

27*9407 


3 28*9620 


2 20*6722 

3 21*6841 

4 22*6960 

5 23*7079 

6 24*7)99 

7 25-7328 

8 20*7437 10 

9 27-756G 11 
lO 28*7075 12 


204871 6 

214990 7 
225109 8 

23- 5229 9 

24- 5348 10 

25- 5467 11 
20*15580 12 
27 5705 13 
28*5824 14 

15 


20*3020 9 

21- 3139 10 

22- 3259 11 

23- 3378 12 
24 3497 13 
25*3616 14 
26 8735 3 5 
273S54 16 

28 3973 1 7 

29 4093 


VII 

0*8906 

1*9025 

2*9144 

3- 9263 

4- 9882 
5*95b2 
6*9621 

7- 9740 

8- 9859 
9*9978 

11-0097 
12*0216 
130336 
14*0465 
15 0574 
10-0693 
17*0812 
180931 
19T050 
20-1169 

21*1289 

22-1408 

231527 

24*1640 

25*1765 

26-1884 

27*2003 

28-2123 

29*2242 


YOGAS 

v Shortest interval in days from new moon to 


u 

<D 

r3 

u 

O 

5 

6 

7 

8 
9 


Ordina* 


Ordina- 

Ordina- 

rOy 

0) 

rily S 

rily 

Vaisa- 

rtf 

Jh 

Jyesh- 

Asha- 

kha 

o 

tha © 

dba 


0*9415 
1*8830 
2*8245 
3*7660 
4-7074 lO 
56489 11 
6*5904 1 2 
7*5319 13 
8*4734 14 
9*4149 15 
10*3504 16 

11 2979 17 

12 2394 18 
1« 1808 19 
14*1223 20 
15*0638 21 
16*0053 22 

16 9468 23 

17 8888 24 


0*8992 9 

1- 8407 10 

2- 7822 11 
3*7237 12 
4*6652 13 
5*0067 14 
6-5482 15 
7*4896 16 
8*431! 17 
9*3726 18 

10*3141 19 
11-2656 20 

12 1971 21 

13 1386 22 
14*0801 23 
15 0216 24 
15*9630 25 
16*9045 26 

17*8460 27 
18*7875 1 


18*8298 

19*7713 

207128 

21*6543 

22*5957 

23*5372 

24*4787 

25*4202 


25 19*7290 

26 20*6705 

27 21*6120 

1 22*5535 

2 23*4950 

3 24*4365 

4 25*3779 

5 26-3194 

6 27*2609 10 

7 2^2024 11 
$ 29 1439 12 


0-5548 
1*4963 
2*4378 
3 3793 

4- 8208 

5- 2622 
6*2037 
7*1452 
8*0807 
90:582 
9*9697 

10-9112 

11*8527 

12*7942 

13*7357 

14-6771 

15*0)86 

165601 

17*5016 

18*4431 

19*3846 
20*8261 
21*2676 
22*2091 
23 1506 
24*0920 
25*0335 
25*9750 
26*9165 
27*8580 
28-7905 


t4 
CD 
V 
U 

O 

0*2104 18 
1*1519 19 
2*0934 20 
3*0349 21 
3 970 3 22 
4*9178 23 
5 8593 24 
6-8008 25 
7*7423 26 
8*6838 27 


13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 9*0253 

24 10*5600 

25 11-5083 

26 12*4498 

27 ) 3*3012 
14-3327 
15*2742 
10-2157 
171572 

5 18*0087 10 

6 19*6402 

7 19*9817 

8 20*9232 

9 21*8647 

10 22*8061 

11 23*7476 

12 24*0891 

13 25-0306 

14 26-5721 

15 27-5136 

16 28 4551 

17 29-8966 


1 

2 

3 

4 


Ordina- f* 

a ri, - v ^ 
Sravapa £ 

o 

0-8076 22 

1- 7490 23 

2- 6906 24 

3- 6819 25 

4- 6734 26 
5 5149 27 

6- 4504 X 

7- 3979 2 

5- 3394 3 

9-2809 4 

10-2224 
111839 
12-1053 
13 0168 
18-9883 
14-9298 10 
16-8713 11 
16-8128 12 
17 7643 13 
18-6958 14 


Ordina¬ 

rily 

Bhadra- 

pada 

*2 

o 

Ordina 
rily 
A a Vina 

- fc Ordina* 

-§_ r % 

- ^ Karttika 

0*4631 26 

0*1187 

4 

0-7157 

1*4046 27 

10601 

5 

1*6572 

2*3460 

1 

2-0010 

0 

2*5987 

3*2875 

2 

2*9431 

7 

3*5402 

4*2290 

3 

3*8846 

8 

44817 

5*1705 

4 

4*8261 

9 

5*4232 

6*1120 

5 

5-707(5 

10 

6-3647 

7*0535 

6 

6*7091 

11 

7*3002 

7*9950 

7 

7*6500 

12 

S-2477 

8*9305 

8 

8*5921 

13 

9*1391 

9*8780 

9 

9-5385 

14 101306 


10-8195 10 10-4750 
J1-7009 11 11-4163 

12- 7024 12 12-3580 

13- 6439 13 13-2995 

14- 5854 14 14-2410 

15- 5269 15 15-1825 

16- 48*4 16 16-1240 

17- 4009 17 17-0655 

18- 3514 1 8 180070 


11 19-6373 15 

12 20-6788 16 

13 21-5202 1 7 

14 22-4017 18 

15 23-4032 19 

16 24 3447 20 

17 25-2802 21 

18 26-2277 22 

19 271092 23 

20 281107 24 

21 29 0522 26 


19- 2929 

20- 2343 

21- 1758 
29-1173 

23- 0588 

24- 0003 

24- 9418 

25- 8883 

26- 8248 

27- 7663 

28- 7078 


19 18-9484 

20 19-8899 
2 1 20-8314 

22 21-7729 

23 22-7144 

24 23-6569 

25 24-5974 

26 25-5389 

27 26-4804 
1 27-4219 
2,28-3688 
3 29-3048 


15 11-0721 

16 120136 

17 12-9551 

18 13-8966 

19 14-8381 

20 16-7796 

21 16-7211 

22 17-0825 

23 18-6040- 

24 19-5455 

25 20-4870 

26 21-4286 


27 

1 

2 

3 

4 

5 


22-3700 
233115 

24- 2530 

25- 1946 

26- 1380 

27- 0774 

6 28-0189 

7 28-9604 








8DBYA SIDDHaNTA eye-table 


157 


q Days counted from April 1- 


April 


Apr. 1 May 1 June 1 July 1 Aug. 1 Sep. 1 Oct. 1 Nov. 1 Dec. 1 Jan. 1 Feb. 1 Mar. I 
... 1 31 62 123 154 184 215 245 276 307 336 

Leap Year, Ap. 336 


15 

1© 

17 

13 

18 

20 

21 

22 

23 

24 

25 

25 

27 

28 

29 

30 

*2500 

•2667 

2833 

•3000 

•3167 

*3333 

*8500 

•3667 

•3833 

*4000 

*41t7 

*4383 

•4500 

*4667 

•4833 

*5000 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

*7600 

■7667 

*7833 

•8000 

•8167 

*8383 

•85CG 

8667 

•8833 

•9000 

•9167 

*9333 

•9500 

•9U67 

•9833 

10000 

23 

25 

27 

30 

32 

,35 

37 

40 

42 

45 

47 

50 

52 

55 

57 

60 

*0061 

■0069 

•0075 

*0083 

*0089 

*0097 

0108 

0111 

*0117 

0125 

*0130 

•0139 

‘0144 

•0153 

*0168 

0167 


ms. 

moment of each na&shatra 

Ordi' ^ Oxdi- ^ Ordi- 

S narily $ n&rily £ narily 

'g Marga- Fausba 'g Mag ha 
0 sirsfca. O O 


VIII 

18 0 7055 2 0 


19 

20 
21 
22 

23 

24 

25 

26 
27 


I’7174 21 
2,7293 22 
3-7412 23 
4*7532 24 
5 7651 25 
6*7770 26 
7*7889 27 
8*8008 1 
9*8127 2 


IX 

0*6204 

1*5323 

2*6442 

3*6562 

4*5681 

5*5800 

6*5919 

76038 

8*0157 

9*6276 


X 

22 0-3353 

23 1*3472 

24 2*3592 

25 3*3711 

26 4*3830 

27 5*3949 

1 6*4068 

2 7*4187 

3 8-4306 

4 9*4426 


* Ordi- 
<D narily 
« Phal- 
O guna 

XI 

24 01002 

25 1.1622 

26 2'1741 

27 31860 

1 4-1979 

2 f 5-2098 

3 6-2217 

4 7-2336 

5 3-2458 

6 i)-2575 


Chtiitra 

when 

22 w £ there 

5 Adhika *g UAdhika 

o -Waso. o M »«»- 


h Chuitra, H 
o when no ® 


XII 

27 0-0771 

1 1-9S90 

2 3 0009 

3 40128 

4 6-0247 

5 60366 

6 7-0436 

7 8-0605 

8 9 0724 

9 100843 


XIII 


2 

3 

4 

5 
© 

7 

8 
9 

10 

11 


1 10-8248 

2 11-8866 

3 128485 

4 138604 

5 14.8723 

6 15-8842 

7 16-8961 

8 17*9080 

9 18-9199 

10 19-9319 

11 20-9438 

12 21-9657 

13 22*9676 

14 23 9795 

15 24-9914 

16 26-0033 

17 27-0153 

18 28-0272 

19 29-0391 


3 1O-08S6 

4 11-8515 

5 12-6634 

6 18-6753 

7 14-8872 

8 16-6991 10 

9 16-7110 11 

10 17 7230 12 

11 18-7349 13 

12 19-7468 14 

13 20-76S7 15 

14 21-7706 16 

15 22-7825 1 7 
10 23-7944 1 8 

17 24-8064. 19 

18 251883 20 

19 28-8802 21 

20 27-8421 22 
2 1 28-8640 23 


10- 4545 7 

11- 4664 8 

12- 4783 9 

13- 4902 10 

14- 5021 11 
lB'5140 12 

16- 6260 13 

17- 5379 14 

18- 5498 15 

19- 5617 16 

20- 6736 17 

21- 6855 18 
22 6974 1 9 

23- 6094 2 0 

24- 6213 21 

25- 6332 22 

26- 6451 23 

27- 6570 2 4 

28- 6689 25 

26 


10- 2694 10 

11- 2813 11 

12- 2932 12 

13- 3051 13 

14- 3170 14 

15- 3290 15 

16- 3409 16 
173528 17 

18- 3647 18 

19- 3766 19 

20- 3886 20 

21- 4004 21 

22- 4124 22 

23- 4243 23 

24- 4362 24 

25- 4481 25 

26- 4600 26 

27- 471.9 2 7 

28- 4838 1 

29- 4957 


11- 0962 1 2 

12- 1061 13 
181200 14 
14-1320 15 
15 1439 16 

16- 1568 17 

17- 1677 18 

18- 1796 19 

19- 1915 20 

20- 2034 21 

21- 2153 22 

22- 2273 23 

23- 2392 24 

24- 2511 25 

25*2630 26 
26-2749 27 
27 2868 1 

28- 2987 2 

29- 3107 3 


0-7920 

1- 80S9 

2- 8158 
8-8277 

4- 839'B 

5- S516 
6’803o j 

7- 8754 

8- 8873 I 

9- 8992 

10- 9111 

11- 9230 

12- 9350 
18-9469 

14- 9588 

15- 9707 

16- 9826 

17- 9945 
10-0064 
200183 

21-0303 
220422 
28-0541 
24 0660 
*25-0779 
260898 

27- 1017 

28- 1187 

29- 1256 


ending- moment of each yoga. 


S 

Ordi- ^ 
narily <0 

Ordi* u 
narily © 

Ordi¬ 

narily 

* 

© 

Ordi¬ 

narily 

^ Chaitra, 
©when no 

8 

Chnitrft 

when 

"8 

Murga- U 

Pausha *JjJ 

High a 

TS 

*4 

Phal- 

12 

Adhika 

u is Adhika 

0 

sirsha © 

O 


0 

guna 

0 

Masa 

O 

Masa 

8 

0-8713 12 

0*0269 17 

0 6240 21 

0-2796 26 

0*8707 

& 

0*6323 

9 

1*3128 13 

0-0684 18 

1*5655 22 

1-2211 27 

1*8182 

4 

1*4787 

30 

2’2543 14 

1*9099 19 

2 5070 23 

2 1626 

1 

27590 

5 

2*4152 

11 

3-1958 15 

2*8514 20 

3 4485 24 

31041 

2 

3*7011 

6 

3 8567 

12 

4-1373 16 

3’7920 21 

4 3900 25 

40456 

3 

4-6426 

7 

4*2982 

13 

5-0788 17 

4*7344 22 

5*3314 26 

4-9870 

4 

55841 

3 

5*2397 

14 

6-0203 1 8 

5-C759 23 

6*2729 27 

5-9285 

5 

6*5256 

B 

6-1812 

15 

6-9618 19 

6*6173 24 

72144 

1 

6-8700 

6 

7-4671 lO 

7*1227 

16 

7-9032 20 

7 1 5588 25 

81659 

2 

7-8115 

7 

8.4086 11 

8*0042 

17 

8-8447 21 

8*5003 26 

9-0974 

3 

8-7530 

8 

9-3501 12 

90057 

18 

9-7802 22 

9 -1418 27 10-0389 

4 

9-0045 

9 10-291G 13 

9*9472 


19 10*7277 23 10-833 

20 11-6692 24 li'3248 

21 18-6107 25 12-2663 

22 13-3522 26 13-2078 

23 14-4937 27 

24 15-4352 1 


2 

3 

4 

5 

6 

7 

8 
9 


25 16-3766 

26 17-3181 

27 18-2596 

1 13-2011 

2 20-1428 

3 210841 

4 22 02o8 
6 22*9671 

6 23-9088 10 

7 24-8501 11 

8 25 7915 1 2 

9 26-7380 13 

10 37-6745 1 4 

11 28-6160 15 

16 

40 


14- 1493 

15- 0907 
160322 

16- 9737 

17- 9152 

18- 8567 10 

19- 7982 11 
207397 12 

21- 6812 13 

22- 6227 1 4 

23- 5642 15 

24- 5056 16 

25- 4471 17 
28-3886 18 

27- 3301 19 

28- 2710.20 

29- 2131 


1 10-9801 5 10-6360 10 11-2331 14 

2 11-9219 6 11-6775 11 12*1745 15 

3 12-8634 7 .12-5)00 12 18 1160 16 

* 13 8048 8 18-4604 1 3 14-0675 1 7 

5 14-7463 9 14-4019 14 14909O 18 

6 15-6878 10 15 8434 15 15-0405 19 


7 16-6293 11 16-2849 16 16-8820 20 

8 17*5708 12 17-2264 17 17-8285 21 

9 18-5123 13 18-1679 1 8 18 7650 22 


19 - 4638 

20- 8963 

21- 3368 

22- 2783 
23*2197 
24-1612 
251027 
26 0442 

26- 9857 

27- 9272 

28- 8687 


14 19-1094 

15 20 0509 

16 20-9924 

17 21-9338 

18 22-8763 

19 23-8168 

20 24-7683 
2 1 25-6998 

22 26 6413 

23 27-5828 

24 $0*5243 

25 29*4658 


19 19-7065 23 

20 20-6479 24 
2 1 21-6894 25 

22 22-5309 26 

23 23-4724 27 

24 24-4134 1 

2 5 25 836* 2 

26 28 2069 3 

27 27-2384 4 

1 281799 5 

2 29-1214 6 


10-8886 

11- 8301 

12- 7716 

18- 7131 
14-6646 
16 5861 

16- 5376 

17- 4791 
184206 

19- 8621 

20- 3035 
212450 
22-1866 

23- 1280 

24- 0695 

25- 0110 

26- 9625 

26- 8940 

27- 8855 

28- 7709 


Annual correction. 

Argument :—Date of appearance of 1st new moon in each 
sola* year according to Table X. 

Tho correction corresponding to the decimal portion of the 
trgnment should be subtracted from the nakehstra or yoga 
correction- corresponding to the integral portion j thus the 
nakBhatra correction corresponding to an argument 28*53 = 0T1 
minus 04 = 0 07. 

STARS HATH AS. 

Conn. Arg. Conn. Arg. Corm. Arg. Corrn. 
U ' U 1 


Arg. Corrn. Arg 

t 

O 2-20800 
3 2,13410 

2 2-06930 

3 1-98460 

4 1 90970 

5 1-83490 

6 176010 

7 1-68581 

8 1-61049 

9 1-63569 

10 1-46089 

11 1-38609 

12 1-31129 

13 1-23619 

14 1T6109 
13 1-08689 

16 1 01209 

17 0 93729 

18 0-86249 

19 0-78769 

20 0-71288 

21 0-63808 

22 0-56328 

23 0-48848 

24 0-4136S 

25 0-33588 

26 0 26408 

27 OT8928 

28 011443 

29 0 03968 


01 

00075 -30 

02244 

•1 

02 

00160 -31 

02319 

i 

03 

00224 -32 

*02394 

i 

04 

00299 -33 

02468 

i 

05 

00374 -34 

02543 

t 

06 

00440 35 

*02618 

« 

07 

00524 36 

*0: 693 

i 

08 

00598 -37 

*02768 

I 

09 

00673 38 

02842 

i 

10 

00748, -39 

*02917 

i 

11 

00823 -40 

02992 


12 

00808 -41 

03067 

, 1 

13 

00972 -42 

*03142 


14 

01047 -43 

*03216 


15 

01122 -44 

*03291 

. j 

16 

01107 '45 

*03366 

j 

•17 

01272 -46 

•03441 

. j 

18 

01346 -47 

•03516 

, 1 

19 

01421 48 

*03590 

. i 

20 

01496 -49 

*03665 

•i 

21 

01571 .SO 

*03740 

j 

22 

01646 -Si 

•03815 


23 

01720 -52 

03890 

•! 

*24 

01795 -53 

03961 

*1 

25 

01870 -54 

*04039 

•1 

26 

01945 -55 

*04114 

'1 

27 

02020 56 

*04189 

'* 

28 

02034 -57 

04264 

*1 

29 

02160 5 8 

04338 



•04563 


04862 
•04987 
05012 
•05C86 

69 05161 

70 05236 

71 -05811 

72 06386 

73 05460 

74 05635 

75 05610 

76 -056,S3 

77 -05760 

78 -05834 

79 05909 

80 -06984 

81 06059 

82 06134 

83 06208 

84 -06283 

85 06368 

86 06433 

87 -0660S 


u 

•88 00582 
•89 06657 
•90 06732 
•91 06807 
•92 -06882 
93 06956 
•94 07031 
•95 07106 
96 -.07181 
•97 -07256 

98 07330 
•99 07405 


TOGAS. 

See note on asncat, curbkction supra. 


w 

4-1103G 
8-97117 
383198 
3-69279 
8-55360 
3-41441 

6 3-27622 

7 813608 

8 2 99684 

9 2-86765 

10 2-71846 

11 2 67927 

12 2-44008 

13 2 30080 

14 2-16170 

15 2 02261 

16 1-88332 

17 174413 

18 1-60494 

19 1-46576 

1 20 182656 

21 T18737 

22 104818 

23 0-90899 

24 076980 

25 0 63061 

26 0-49142 

27 0-35223 

28 0 21804 

20 0 07385 


01 -00139 
•02 '00278 
03 < 0417 
04 00857 
•05 03696 
06 00835 
•07 -00974 
•08 *01113 
09 01253 
10 01392 

•11 01530 
12 -01670 
•13 01800 
•14 01949 
15 02088 
•16 02227 
17 -02366 
•18 02505 
19 02645 
•20 -02784 


•21 02023 
•22 03068 
•23 03201 
24 03840 
•25 *03480 
•26 -03619 
•27 03758 
•28 -03897 
•29 04036 


30 *04176 
•31 -04315 
•32 04454 
•33 -04593 
•34 04782 
35 04872 
’36 -05011 
•37 05150 
‘38 05289 
•39 05428 

•40 05568 
•41 05707 
•42 05846 
•43 -059S5 
•44 06124 
•45 06263 
-46 06*93 
■47 06542 
•48 0668 L 
•49 06820 

50 -06959 
•51 *07098 
•52 07238 
•53 -07377 
54 -07516 
•55 -07655 
*56 -07705 
•57 -07084 
-58 -08078 


•59 -08212 
60 083S1 
•61 08491 
•62 08630 
■63 -08769 
■64 08908 

65 08047 

66 -09186 
•67 -09328 
68 -09465 

■69 -09604 
•70 -09748 
•71 -09882 

■72 -10022 
73 "10161 
•74 -10300 
-75 -10439 
•76 -10578 
•77 ’10798 
•78 -10851 

•79 -10996 
•80 -11135 
•81 T1274 
•82 ’11413 
•83 T1563 
84 *11692 
•85 11831 
•86 11870 
87 12108 


•88 T2249 
•89 -12388 
•90 12527 
■91 "12660 
92 -12805 
•93 -12945 
•94 18084 
•95 13228 
■96 -13362 
•97* -13601 

98 13641 
•99 ’13780 
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8UBYA SfDDHANTA EYE-TABLE 


y Calendar to be used with Table II, as directed in. specimen problems, for ascertaining' the A.D. month 
and da7 corresponding to any solar date, lunar tithi, nakshatra, yoga or karana. 
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§*5 
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Vaisakha. 


Aska&ha— cont, Bhadrapada— cont. Baritika— cont. 


Pa a ska— cont 


o 

'9843 

1 

0*984 

1 

-9687 

2 

1*969 

2 

•9530 

3 

2*953 

3 

•9374 

4 

3*937 

4 

•9217 

5 

4*021 

5 

•9061 

6 

5906 

6 

-8904 

7 

6*890 

7 

*8748 

8 

7*875 

8 

*8692 

. 9 

8*859 

9 

•8435 

10 

9*843 

ID 

•8279 

11 

10827 

11 

*8122 

12 

11*812 

12 

*7966 

13 

12*707 

13 

*7809 

14 

13*781 

14 

•7652 

15 

14765 

16 

•7496 

1 

15750 

16 

*7340 

2 

16*734 

17 

-7183 

3 

17*718 

18 

-7027 

4 

18*703 

19 

*0870 

5 

19-687 

20 

■671.4 

6 

20*671 

21 

*6557 

7 

21*656 

22 

•6401 

3 

22*640 

23 

•6244 

9 

23*624 

24 

*6088 

10 

24*609 

25 

*5932 

11 

25 393 

26 

•5775 

12 

26*577 


27 *5<>19 13 

28 *5162 14 

29 -5306 15 


0 007 
0992 
1*976 


Jfyeshtha. 


30 '5149 

31 ’4993 

32 *4886 

33 -4680 

34 ‘4523 

35 *4367 

36 4210 

37 *4054 

38 *3898 

39 *3741 

40 3585 

41 *3428 

42 *3272 

43 *8115 

44 ‘2959 

45 *2802 

46 *2646 

47 *2489 


43 

49 

50 

51 

52 

53 


*2838 
•2176 
•2020 
*1863 
*1707 
*1551 

54 1394 10 

55 *1238 11 

56 *1081 12 

57 *0925 13 

58 *0768 14 


2*960 

3 915 

4 929 
5-913 
0 898 
7*882 
8‘866 
9*851 

10*835 
11*819 
12*804 
13788 
14773 
15*757 
16*741 
17*726 
18*710 
19*694 
20 679 
21*663 
22*647 
23632 
24616 
25*800 
26*585 
0*015 
0*999 
1*983 
2*968 


64 *9673 

65 *9516 

66 *9360 

67 *9203 

68 *9047 

69 -8891 

70 8734 

71 *8578 

72 *8421 

73 ‘8265 

74 *8108 

75 *7952 

76 *7795 


77 

78 


*7633 
•7482 
79 *7326 
SO *7169 

81 *7013 

82 *6856 

83 6700 10 

84 6543 IX 

85 0387 1 2 

86 *6231 13 

87 '6074 14 

88 *5918 15 


9858 
10 842 
11827 
12*811 
13795 

14- 780 

15- 764 
16*749 
17*733 
18717 
19*702 
20-688 
21*670 
22655 
23*039 
24*623 
25608 
26*592 

0*022 

1006 

1*991 

2*976 

3959 

4*944 

6*928 


Sravana* 


89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 

117 

118 


5761 

5605 

544,8 

5292 

5135 

4979 

4822 

4666 

4509 

4353 

■4196 

*1040 

*3883 

*3727 

•3571 

*3414 

*3258 

3101 

•2945 

•2788 

•2632 

*2475 

*2319 

2162 

*2006 

•1849 

*1693 

•1536 

•1380 

J223 


7 

8 
9 

10 

11 

12 

13 

14 

15 


59 0812 15 

3*952 

n9 iot;r 




120 -0911 




12 1 0754. 

Ashadha 

» 

122 0598 




123 0441 

60 0455 

1 

4*036 

124 -0286 

61 0299 

2 

5 921 

125 -0128 

62 0142 

3 

6-906 

126 -9972 

62 9986 

4 

7889 

126 -9315 

63 -9820 

5 

8-874 

127 9669 


Bkadrapada, 


1 8*888 

2 9*873 

3 10*857 

4 11*841 

5 12*826 

6 13*810 

7 14794 

8 15-779 

9 16*763 
10 17*747 


128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 


11 18*732 

192 

*9332 

1 

0-051 

256 -9161 

6 8-925 

12 19*716 

193 

*9175 

2 

1*035 

257 -9006 

7 9-909 

13 20*700 

194 

*9019 

3 

2-020 

258 -8818 

8 10808 

14 21-685 

195 

*8882 

4 

3*004 

259 -8692 

9 11878 

15 22 669 

196 

*3706 

5 

3-988 

260 85SS 

10 12-862 

1 23*054 

197 

■8549 

6 

4*973 

261 -8379 

11 13-846 

2 24-638 

198 

8393 

7 

5-957 

262 -8222 

12 14-831 

3 25*622 

199 

•8230 

8 

6941 

263 -8066 

13 15-815 

4 26*007 

200 

*8080 

9 

7926 

264 *7909 14 16-799 

5 0036 

201 

•7924 

10 

8910 

265 -7763 

15 17-784 

6 1*021 

202 

•7767 

11 

9*894 



7 2*005 

203 

•7611 

12 

10 879 



8 2*989 

204 

•7454, 

13 

11*863 

Magha. 

9 3-974 

205 

*7298 

14 

12-848 



lO 4-058 

206 

7141 

15 

13*832 

266 '759? 

3 18768 


•7165 11 
■6999 12 
6842 13 
6686 14 
*e529 15 


5*942 

6*927 

7*911 

8*896 

9880 


Asviiaa. 


1 6912 

2 7*897 

3 8*881 

4 9*865 

5 10*850 

6 11*834 

7 12 818 

8 13*803 

9 14*787 

10 15*771 

11 16*756 

12 17740 

13 18*725 

14 19*709 

15 20*693 

1 21678 

2 22*662 

3 23*646 

4 24*631 

5 25 615 

6 26*599 
0*029 
1013 
1998 
2*982 
3966 
4*951 
5*935 
6*920 
7*904 


148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 


8373 

6210 

6060 

5904 

5747 

5591 

5434 

5278 

5121 

4965 

4808 

4652 

4495 

4339 

4182 

4026 

3869 

3713 

3556 

*3400 

*3244 

*3087 

*2931 

*2774 

*2618 

*2461 

*2305 

*2148 

*1992 

*1835 


1 10*804 

2 11*849 

3 12*833 

4 13 817 

5 14 802 
G 15 786 

7 16*770 

8 17*755 

9 18*739 

10 19*723 

11 20*708 

12 21*692 

13 22 676 

14 23*661 

15 24 645 

1 25*630 

2 26 614 
0*044 
1028 
2*012 
2*997 
3'981 
4*965 
5*950 
6*934 
7*918 
8*903 
9*887 


3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


Karttika. 


178 

179 

180 
181 
182 

183 

184 

185 

186 

187 

188 
188 

189 

190 

191 


*1679 

*1522 

*1366 

*1209 

*1053 

*0896 

*0740 

*0584 

*0427 

*0271 

■0114 

*9958 

‘9801 

*9645 

‘9488 


1 12 840 

2 13*825 

3 14* £09 

4 15*793 

5 16*778 

6 17*762 

7 18*746 

8 19*731 
5# 20 715 

10 21'699 

11 22*684 

12 23*668 

13 24*652 

14 25 637 

15 26*62.1 


Margasirsha* 


207 

208 

209 

210 
211 
212 

213 

214 

215 

216 

217 

218 

219 

220 
221 
222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 


6985 

6828 

*6672 

*6515 

:0359 

•0202 

*6046 

*5889 

*5733 

•5576 

•5420 

*5264 

*5107 

*4951 

•4794 

*4038 

*4481 

*4325 

*4168 

*4012 

*3855 

*8699 

*3542 

*3386 

*3229 

*8073 

*2916 

■2760 

•2604 

■2447 


1 14*816 

2 15*801 

3 16*785 

4 17*769 

5 18*754 

6 19 738 

7 20722 

8 21*707 

9 22*691 

10 23*675 

11 24*660 

12 25 044 
18 26*628 
14 0*058 

1043 
2'027 
3 Oil 
3*996 
4*GS0 
5'964 
6-949 
7*933 
8-917 
9*902 
10*886 

11 11*870 

12 12 855 

13 18*839 

14 14*824 

15 15808 


15 

1 

3 

3 

4 

5 

6 

7 

8 
9 

10 


Fausha. 


14 10*872 

15 11*856 


237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

251 

252 

253 

254 
2 55 


*2291 

*2134 

*1978 

*1821 

1066 

*1508 

•1352 

•1195 

•1039 

*0882 

*0726 

*0509 

0413 

*0267 

•0108 

•9944 

•9787 

*9631 

*9474 

*9318 


267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 
281 
282 

283 

284 

285 

286 
287 
238 

289 

290 

291 

292 

293 

294 

295 


*7440 

*7284 

*7127 

*6971 

*6814 

*6058 

*6601 

•6345 

*6188 

*6032 

*5875 

*5719 

*5562 

*5406 

*6249 

*5093 

*4937 

*4780 

*4624 

*4467 

4311 

‘4154 

*3998 

“3841 

•3685 

•3528 

'3372 

*3216 

*3059 


2 19*753 

3 20*737 

4 21721 

5 22*706 

6 23*690 

7 24*674 

8 25*659 

9 26*643 
10 0*073 

1067 
2*041 
3*026 
4*010 
4*995 
5*979 
6963 
7*948 
8*932 
9*916 

6 10*901 

7 11*885 

8 12*869 

9 13 854 

10 14*838 

11 15822 
32 16*807 

13 17*791 

14 18*775 

15 19*760 


11 

12 

13 

14 

15 
1 
2 

3 

4 

5 


Fkalguna. 


1 10-792 

2 37*777 

3 18*701 

4 19*745 
6 20*730 

6 21714 

7 22-098 

5 23*688 
9 24*667 

10 25*651 

11 26-630 

12 0*065 
1*050 
2*034 
3019 
4*003 
4*987 
5*972 
6*956 
7*940 


296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 
303 

309 

310 

311 

312 

313 

314 

314 

315 

316 

317 

318 

319 


*2746 

'2589 

*2433 

■2277 

*2120 

*1964 

*1807 

*1651 

•1494 

1338 

1181 

102$ 

•0868 

*0712 

0555 

0399 

*0242 

*0086 

*9929 

9773 

9617 

'9460 

9304 

9147 


9 

10 

11 

12 

13 

14 

15 

1 

2 

3 

4 

5 


Phalgttna— cont. 

320 *8991 11 17*798 

321 6334 12 18*783 

322 -8678 13 19*767 

323 *8521 14 20*751 

324 *8365 15 21-736 

Ckaitra (when there 
is no adhika mas). 


325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 
333 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 


*8208 

8052 

•7895 

‘7739 

*7582 

*7420 

*7269 

•7113 

*6957 

*6800 

'6644 

*6487 

*6331 

'6174 

•6018 

*5861 

*5705 

'5548 

•5392 

*5236 

'5079 

*4922 

*4766 

*4610 

*4453 

*4297 

*4140 

'3984 

•3827 

*3671 


1 22*720 

2 23*705 

3 24*689 

4 25*673 
26 658 

0*087 
1-072 
2*050 
3*040 
4*025 
5*009 
3*993 
0*978 
7*962 
8*947 
_ 9-931 

2 10*915 

3 11*900 

4 12*884 

5 13*868 

6 14*858 

7 15*837 

8 10*821 
9 17*806 

10 18*790 

11 19*774 

12 20*759 

13 21'743 

14 22*727 

15 23*712 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
1 


1 20 744 

2 21*729 

3 22*713 

4 23*697 

5 24*682 
0 25*806 

7 26*650 

8 0 080 
1064 
2*049 
3*038 
4017 
5*002 
6*986 
6*971 
7-965 
8*939 
9*924 

10*908 
11*892 

6 12 877 

7 18*861 

8 14*845 

9 16*830 
lO 16*814 


Ckaitra (when there 
is adhika masa). 


3 55 *3514 

356 *3358 

357 ‘3201 

358 ‘3045 

359 *2888 

360 '2732 

361 *2575 

362 -2419 

363 -2262 

364 *2106 

365 *1950 

366 *1793 

367 *1637 

368 - 14 S 0 

369 *1324 

370 *1107 

371 1011 

372 -0854 

373 -0698 

374 -0541 

375 *0385 

376 *0228 

377 *0072 

377 -9915 

378 *9759 

379 -9602 

380 *9446 

381 *9290 

382 *9133 

383 -8977 


5 

0 

7 

8 
9 

10 

11 

12 

18 

14 


1 24-096 

2 25*681 

3 26*665 

4 0 095 
1079 
2*063 
3-048 
4*032 
6016 
6001 
6.985 
7'969 
8*954 
9*938 

15 10 923 

1 11 907 

2 12 891 

3 13876 

4 14'860 

5 15*844 

6 16*829 

7 17*813 

8 18*797 

9 19782 

10 20-766 

11 21*760 

12 22*735 

13 23 7.19 

14 24*703 

15 25 088 







ARYA 8IODHASTA EYE-TABLE 


<§l 


ARIA SlDDHANSfA BYETABLE—Specimen problems from ancient Tamil literature. 

This Eye-table alone will enable any one to solve correctly, fco four decimal places of a day, aud by a single operation any 
problem in solar dates, nakshatras ox week-days, for 2,000 years, i.e., from B.C. 1 to 2000 A.D. The tables of equations are given fco 
two places of decimals in tho abridged sections e to i of the eye-table—see nerb page—-and to four places of decimals in the unabridged 
sections e to i,'page 170 to 188 below. 

The computation of the ending moment, whether of a tithi, or of a nakshatm, or of a yoga, always comprises foar processes: (1) to 
find the mean ending moment.; (2) to find the anomaly or anomalies for that moment; (3) to find the equation or equations corre¬ 
sponding to the anomaly or anomalios ; and (4) to add together the mean ending moment and the equation or equations. 

* Problem I.—Required to find the ending moment, by Arya siddhanta, of Afhadha lull moon tiilxi (uhen there was a lunar 

eclipse) in A.D. 634 —See the Paripadal horoscope, Ch . F, sec. ii , page ICO of the Text. 


Commencement of solar year. Col. 1. 


Days of solar year and sun’s anomaly in 
days of solar year. Col. 2. 


Moon’s anomaly. Col. 3. 


GOO A.D, ... 
84 years ... 


March 19*229165 k 
•79514 n 


684 A.D. 


March 20*02430 (1) 


N.B. —This, by itself, is a valuable piece of 
information, giving the English year, 
month, day and fraction of day on which 
a particular Indian solar year between 
1 B.C. and A.D. 2000 commenced by 
Arya siddhant»; and thin information 
can be had in a few seconds from the 
eye-table, sections k and n for any one j 
of *3,000 yeare- 


[ 400 A.D. . 
34 years . 

—— 

634 A.D. . 


Add for Ashaijiha now moon 
Do. 15 tithia 


1*22789 1 

13*58446 o 


14*81236 (2) 


59*0612 b 
14*7653 d 


Note how stages (1), (2), (3), (4r) f (5), 

( 6 ), ( 7 ) and ( 8 ) are successively arrived 
at with the help of the eye-table and 
then add together (4:), (8) and (1), as 
shown in column 2. 


i Sum of 0’s and eqns. 

J (Col. 3.) 

Add commencement of 

solar year (first column) Mar. 

Actual ending moment. Mar. 


88*6389 (4b) 


4- *2830 (3) 


25*95007 m 
19*23974 p 

14*81236 <2) 

60*00217 

— 55*1090 cl (2 Anom. months). 

4*8932 (3) ((’a An. at 1st N.M. in S. 
year), 

3*952 c 
14*7653 d 


23*610 

- 0222 k (0*8 equation). 


20*0243 (1) 
108*9462 (9) 


23*588 (5) 


0’s eqn. for An. of 
88 64 d, (4) - 

(t’seqn.for An. of 
23*688 d. (5) ... 


.. - *0222 h (6) 

... + 3052 e (7) 

Sum of 0'S-f-<X’® eqns. -f- *2830 £8) 


We reach, for the ending moment of the full-moon tithi, or tho centre of the lunar eclipse, March 108*9462. By Eye-table q, 
the 93rd day from March 1 is Juno 1. Therefore the 108th day from March 1 «* June 16 ... q 5 and by Eye-table r, *9500 of a 
day — 57 ghatikaB and *0032 day » 12 palas- 

*. Tho full-moon tithi ended and the eclipse occurred, according to Arya siddhunta, at 56 ghat. 48 palas after mean sunrise or 
by Table VI at 22 hours, 42$ minutes, i.e., one hour and 17$* minutes before sunrise on Friday, 17th Juno A.D. 634. 
f problem IP.—The same problem worked to four places of decimals with the aid of Table II and Eye-tables y, e and h.. 

Days of Moon’s mean 

solar year, anomaly in days. 0’e and c£'s equations. 


Table IT. first new moon, in solar year aco. to Ar. siddli. 

Eyo-table y. Asha^ha Su. 15 .- 

Adel sum of 0’s and <C*s eqns. aoc. to last column. 

Add Eng. month and day, -marking oommencfimenfc of 8. yr. A.D. 

634-36 (Table II) ... -. Mar. 20 0243 


14*8124 
. 73 8265 

88*6389 
-{•- *2830 


4*893 0's eqn. for 88*64 cl. = - 0222 (E.T.h) 

18*717 (C's eqn. for 23*588 d. ~ *3052 (E/F. e) 

23* 61.0 Sum of Q ? s+ <£*fi eqns. -f- *2830 

— *0222 (0’s eqn. in last column). 


23*588 


Mar. 108*9462 ss» June 16, A.D. 634,56 gh. 48 p. after mean sunrise (E.T. q aud r.) 

Same problem.—The shortest method and the one ordinarily used by the author for tithis like the present one, when the Epliemeris 

is not available. 

(N B .—All the entries in the first dotted Hue ate from Table II.) 


New moon tithi, Asha^ha, A.D. 634—5 ... (4) Juno 1*90 
Eye-tabled. Acid tor 15 tithis ... 14*76 


(19) June 16*6G 


-f *28 


Snicla 15 


7888 

8864 


1st N.M. in S. year. 14-81 ] An. of 1st N.M. in S. Yr. ... *89 Tab.II. 

(E.T, y) Add for Ashfi^ha, 

““ - ' . ... 18*72 j. 

23*61 

(Abridged Eye-tab. h) 

eqn. for An. of 88*31 d. ... — *02 — *02 

(Abridged Eyo-tab. e) c'b 23*59 
eqn. for An. of 23*59 d,.., ... -f~ 30 

-f*28 


Sum of 0’s and <C’a eqns. (last column). 

(19) June 16*94 = Thursday, 16 June A.D. 634, at *94 of day or 1 $ hours or 9$ gh. before sunrise 
on Friday, 17 June. 

TVofc lem IT1 .— Required to find the moment of comm tv cement of the 1st Svati nakshatra (No. 16) or the ending moment oj Chttra nahshatra 
{No. 14) in the month of Chittirai ~M3$ha t A.D. 756, the date probably referred to in Silappadhikdram t Nddukiinlcddai. 

(The Ephemeris gives this information complete, bat the method may be used in other cases where t he Kphemeris is not available.) 

Table II. Mean ending moment of new moon tithi, Chaitra, A.D. 755-56 . 

„ Anomaly of 1st N.M. in solar year A.D. 755-56 . 

Eye-table c. Adi for anomaly of Chaitra new moon, same year (no adhika month). 


Eye-tnblo S Shortest interval from Chaitra N.M. to nalrehatra Chaitra (No. 14) 
Eye-table t. u Nakshatra correction for lsc N.M. in S. year 25*81 days, i.e., 
correction for 25 days = 0*34 t. 

'Correction for *81 day = — 0*06 u. 

Total nakshatra correction for 25*81 days = 0*34—0*06 =0*28 ... ... ... .. 


Abridged Eye-table f, moon's nak. eqn. for anom, of 24*27 days (last column) 


That is, Sunday, 21st March A,D. 756, *63 of a day, or 33 ghatfkos aftor mean sunrise. 



O An. in days. 
... 14*60 

21*74 


36*40 

15*14 


0*28 


51*82 

— • 27*65 (l An. Mo. E.T, d) 
, 2#27 














































ART A SIDDHANTA EYE-TABLE 


EYE-TABLE FOR 

ST DTE.-—The different parts of the Table are lettered in order from a to y and 

All the figures, except where otherwise indicated 


% Order of signs of zodiac or raSia and longitude at commencement 
Bengal aolar months.... 

Tamil and Malayalam aolar months; also names of riLSis .. 

Tamil solar months**. ... .,. ** 

a Moment of sankranti in days of solar year, and decimals of a day 

English date corresponding to eaoh sankranti (A.D. 1911) ... .. 

Lunar month: each month commences before sankranti noted in next column 
b Increase in days, (1) of lunar months, <2) of sun’s anomaly 


1 ... 0 0 
Vaisakha 
f Mesha 
k Medam 


2...30° 
Jyeshtha 

Vriehabha'l 
Edavam. J 


3...60° 
Aahadha 

Mithuna 


4.90 e 

Sravana 

.Karka^aka 


of <Cs An. when interval between 
year is 0*00 day 


Masha sank, and 1st N.M. in sol. 


d 

Tifchi equivalent in < 


6 

o 

01 

02 

— 

0-00 

0*12 

0*23 

— 

1378 

13*68 

13*68 

+ 

13'78 

13*87 

1397 

+ 

27*55 

27*44 

27*32 


0 00 

0T2 

0*25 

— 

13'78 

13*67 

13-57 

+ 

13'78 

1388 

13*99 

+ 

27-53 

27*43 

27 30 

_ 

OOO 

0*13 

0 27 

— 

1378 

13*66 

13*55 

+ 

13-78 

13*89 

14-00 

+ 

27-55 

27*42 

27 29 

+'17® +• 

175 + 17 


Chitfcrai 

Yaigadi 

Ani 

A^i 

0*0 

30*9250 

62*3261 

93*9333 

Apr. 13 

May 14 

June 14 

July 16 

(1) Vaisdlcha 

(&) Jyeshtha («3) Ashddha (fi.) &rdvana 

0*000 

29*5306 

59*0612 

88*5918 

0*000 

1-976 

3*952 

5*923 


Tithi equivalents in days and 

f 1 

2 

3 4 

5 

| *9843 

j 

1*9687 

2 0531 3 9374 

4*9218 

16 

17 

18 19 

20 

i_ 15-7496 

18*7840 

17-7182 187027 

19*6871 


e, f, g Moon's equation of the centre and moon's anomaly in days and 


03 

0*35 


038 


0*40 

13-43 


04 05 06 

0*47 0*58 0*70 
13*39 13*21> 13*20 
14'It? 14*26 14*36 
27*09 26*97 26*85 

0*50 0*63 0*75 
13-35 13*25 13 14 
14 20 1430 14*41 
27*05 26 93 26 80 

0-54 0-67 0*81 
13*32 13 21 13 09 
14*23 14 35 14 46 
27*02 26*88 26*75 


*07 08 *09 

082 0-94 106 
13*10 1300 1290 
14-46 14*65 14*65 
26*73 26-62 26-50 

0*88 1*01 114 
13-04 12*93 12*82 
14*52 14*62 14*73 
2667 26*65 26*42 

0-94 1*08 1*22 

1297 12*86 12-74 
14 53 1470 14*81 
26*61 26*47 20*34 


10 11 12 

1*18 130 1*42 
12*80 12*70 12*60 
14*75 1485 1496 
26*38 26*26 26*13 

1*27 1*40 1*53 
12*71 12 60 12 49 
14 84 14*95 15-06 
26*29 26TG 26 03 

1*36 1*50 1-64 
1262 12-50 12*38 
14*93 16*05 15*17 
26*20 26*06 25*&2 


13 14 15 

1*54 1*66 179 
12-50 12-39 12*29 
15*03 1516 15-27 
26*01 25-89 25*76 

1-66 1*79 1*93 
12*38 12*26 12*15 
15*18 15*29 15*40 
25*89 25*76 25*63 
178 1-52 2*07 
12 25 12*13 12*01 
15*30 15*42 15 54 
25*77 25*03 25*49 


16 17 18 

191 204 217 
1218 1208 1T97 
15-37 1.5-48 16 58 
25*64 25-51 25 39 

2 06 2-20 2*34 
1208 11-92 1180 
15*52 15*64 15-76 
25*49 25 35 25 21 

2;22 2-37 2-52 
11*88 11*75 1162 
3 6*67 15 80 15*94 
25*34 25-19 25 03 


19 

2-30 

11-86 

3569 

25*26 

2*48 

11*67 

15*88 

2507 

2*67 

11*48 

16*07 

24*88 


20 

2*48 

11*75 

16-80 

2513 

2-63 

11-55 

16*01 

24-92 

283 
11*34 
16*21 
24*72 


h For tithis. Sun's equation of the centre and sun's anomaly in days of the solar 
+ 176 + 175 + 17 + 16 + 15 + 14 + 13 + 12 + 11 +10 + 09 + 08 + 07 + 06 + 05 + 04 +-03 + 02 + 01 +00 


357*90 362 5 16 22 28 

352*20 348 340 380 323 317 

i For yogas.—Sun's equation - 152 

„ Anomaly 1 * 355 88 

in daya of solar year J 354 89 


33 38 42 46 50 54 57 61 65 68 

312 307 303 299 295 291 288 284 281 277 

-151-150-14 - 13 -12 -ll - 10- 09 - 08 - 07 

361 364. 13 22 28 34 40 44 49 53 

350 347 332 324 317 311 306 301 296 29 2 


71 75 78 81*29 

274 271 267 263*92 

- 06 - 05 -*04 - 03 

58 62 66 70 

288 283 279 275 


j Perpetual almanac for European calendar. 

[jtf.B.—Heavy type moans week-day, Sunday being 1, Monday 2, etc.] 
1 2 3 4 5 6 7 or O ^ N.B B.C. 


Arya siddhanta constants for 
centuries. 


Centuries 

B.C 


Centuries 

AD. 

old style. 


Centuries 

AD. 

new style. 


3001 

8101 3201 



2301 

2401 2501 

2601 

2701 

1601 

1701 1801 

1901 

2001 

901 

1001 1101 

1201 

1301 

201 

301 401 

50i 

601 

500 

400 300 

200 

100 

1200 

1100 1000 

900 

800 


1700 

1600 1500 

1600 

1900 

1800 


2090 

2300 

2200 



2801 

2101 

1401 

701 

1 


700 

1400 


1700 

2100 


2901 

2201 

1501 

801 

101 


600 

1300 


years 

should be made 
positive thus j 
44 B.O. is 57th 
year of century 
beginning with 
101 B.C. —see 
J page 14 of Text. 

]I JVJB.—Old Style 
ceased in conti¬ 
nental countries 
(eic. Russia) on 
4-10-1582 and 
.New Stylo began 
on 15-10-0582, 10 
days beng drop¬ 
ped. In United 
Kingdom, New 
Style began on 
14-9-1752,11 days 
being dropped. 




Commencement 
of solar year. 

moon 

sar. 

-2 -w 

. * a ^ 

§ s 

X s ® 





i+ ►*- 

*3 3 

P 

4 

Month 

Frac¬ 

« * 

£ « 53 

o 


p 

and 

tion of 

8 

C i- g 

<4 B 

N 

a 

« 

!& 

date. 

day. 

CO r< 

m u .£ 

..S.'S. 





s 

tef' 1 



k 


1 

m 


B.C. 

1 

AD. 

100 

200 

300 


400 

500 


3101 Mar. 14 020832 9 97497 12*44500 

3201 Mar. 14 8888S7 13-43662 0*91097 
33C1 Mar. IS *756943 10*89826 16*93155 
3401 Mar. 16 *624998 20 35990 5*39752 


3501 Mar. 17 *493054 23 82154 21*41810 
3601 Mar. 18 *361109 27*28318 9*88407 


a 

S • 


r i 

12 

18 


£a§ 

•t* 

o 


29 

35 

40 

140 


2 

3 

4 

5 

6 7 oi O 

1 

2 

3 

4 

5 

6 7 orO 

600 

3701 

Mar. 30 -229165 1-22789 

26-95007 













700 

3801 

Mar. 20 ’097220 4 70320 

14-46)45 

2 

3 

pM 

4 

5 

6 

... 

52 

53 

54 

55 

... 

56 






8 

9 

10 

11 


57 

58 

59 


GO 

61 

62 





18 

14 

15 


16 

37 

63 


64 

65 

66 

67 

• • • 

800 

3901 

Mar. 20 -065276 8-17851 

2'97285 

19 


20 

21 

22 

23 

68 

69 

70 

71 


72 

73 

900 

4001 

Mar. 21 -833331 11-65383 

19-03883 














1000 . 

4101 

Mar. 22 -701387 15-12914 

7-56022 

24 

25 

26 

27 


28 

74 

75 

... 

76 

77 

78 

79 

1100 

4201 

Mar. 23 -569412 18-60446 

23-61022 

30 

31 


32 

33 

34 


80 

81 

82 

83 

... 

84 






36 

37 

38 

39 

... 

85 

86 

87 

... 

88 

89 

90 





41 

42 

43 

... 

44 

45 

91 


92 

93 

'94 

95 


1200 

4301 

Mar. 24 '437498 22 07977 

12-12760 

47 


48 

49 

50 

51 

96 

97 

98 

99 

... 

... 


1300 

4401 

Mar. 25 *305563 25 S6608 

0-63900 


1 2 3 4 5 6 7 or O 

w ("Ordinary years. Aug. Feb. June Sep. Apr. dan. May 

j ‘ Mar, Deo. July Oot. 

g.S j Kov - 

® Heap years ... Feb. Jan. 


1400 4601 Mar, 28 '173609 2903039 16 70498 

1500 4601 Mar. 27 041664 2 67611 6 21637 

1600 4701 Mar. 27 909720 6 46043 21-28237 

1700 4801 Mar. 28 '777775 0-92574 9*79376 

1800 4901 Apr. 10 '645831 13 40105 25-85975 

1900 5001 Apr. 12 '513886 16-87636 14 37U* 


[ Example.—To find weelt-day of 26th Jan. ISO -— / 

Add 4 + 6 + 5 + 26 and divide tlie total 41 by 7. Bemainder, 6= Friday.] 













ABYA SID DH ANT A EYE-TABLE 

"siddhAnta. 

the way in which they are to he used is shown in the specimen problems on reverse 
represent days and fractions of a day. 




5 ... 120 ° 

Bhadrapada 
Siibha 
Avai?,i 
125 4011 
Aug. 16 

(5) Bhadrapada 


6 ... 160° 

Asvina 
Konya 
Purattaai 
156*4356 
Sep. 16 
(6) A svina 


180° 

Karttika 
Tula 
Aippa&i 
186*8925 
Oot. 17 


8 


210 ° 


240° 


10 


Margoslrsha 
VpiSohika 
Karfcfcig&i 
2167958 
Nov. 16 


Pausha 
Dhanus 
Margaji 
246 3044 
Deo. 15 


(7) Kdrttika (6) Mdrgasirsfia (V) Pausha 


270° 

JM&gha 
Makar a 
Tai 

275*6550 
Jan. 14 
(70) Mag ha 


11 ... 300° 
Phfvlguna 
Kumbha 
MiiSi 
305 1117 
Feb. 12 
( 11 ) Phdlguna 


12 


330° 

Chaitra. 

Mina 
Panguni 
334*9200 
Mar. 13 
(12) Chaitra 


365*2588 


118*1223 

7*904 


147*6530 

9*880 


177*1835 

11-856 


200 7141 
13832 


236*2447 

15*808 


265*7755 

17*784 


295*3059 

19*760 


3248365 

21*736 


(13) Chaitra when 
there is an adhiJca 
month . 

354*3670 

23*712 


decimals of a day, and moon’s anomalistic months. 

.6 7 8 9 10 11 12 

5*9061 


6*8905 7*8748 8*8592 9*8435 10*8379 118122 


13 

12*7936 


14 

13*7809 


15 

14*7658 


21 22 

’ 20*6714 21*6558 

decimals of a day. 

*21 22 *23 24 

2*66 270 283 2*97 


23 

22 0401 


Moon’s anomalistic months, 

1 month-27*5545 days.' 

2 months —55T090 days. 


24 25 23 27 28 29 30 12 months-330*6510 

23*6245 24 0988 25*5932 26*5775 27*5619 28*5462 29*5306 13 months-358 2085 

(The signs — and + are to be applied to the equation in heavy type and not to the anomaly.) 

25 26 27 *28 *29 30 *31 '32 '33 *34 *35 '36 '37 38 39 *40 41 

3*11 3*26 341 3*60 3*72 3*89 405 4-23 4*41 4*60 4*81 5*08 5*27 5*51 5*85 6*28 6-93 

9*85 9 67 9*46 9 25 9*00 8*71 8 35 7*67 

17*70 17*89 18*09 18*31 18*55 18*84 19*21 19*89 


11*04 11*62 11*40 11*28 11*16 11*04 10*91 1077 10*63 10*49 10*34 10*19 10*02 

15*92 16*03 16*15 I6‘27 36*39 16*62 16 65 16*78 16-92 17*06 17 21 17*37 17*53 

26*00 24-36 24 72 24*58 24*44, 24*29 2414 23 C9 23*83 28*67 23 60 23*33 23*14 22 95 22*74 22*52 22*29 22 02 21*71 21 33 20'62 J 

277 2-92 3 08 3*23 3*39 3*50 373 3*91 4*09 428 449 4*70 4*93 5*18 5*46 579 6*19 699 


e Toy 
tithis. 



f For nakshatras. 


2-99 316 3*33 3*51 3*60 

11*20 11*06 1090 10-75 1059 


3*88 4*08 4*28 
10*42 10*24 10*06 


4-50 

9*86 


473 

965 


4*98 

9-41 


5*26 

9*16 


5*59 

8-85 


5-98 6*561 
8-47 7*92 ! „ 

1635 1650 16 65 16-80 16-07 17 13 17-31 17 5i) 1769 17-00 1814 1840 18-71 1908 1964 ror y0g-aS - 

24-56 24 39 24 22 24'05 23 87 23 68 23 48 23-27 23'06 22 83 22-67 22-29 21-96 21'57 21‘OOJ 

year and decimals of a day. (The anomalies are entered in ordinary type and the equations,. with appropriate signs, in heavy type.) 


02 - 03 - 04 —*05 - 06 ~ 07 ~*08 


85 

88 

91 

95 

98 

102 

JOS 

109 

261 

257 

*264 

251 

247 

244 

240 

237 

02 

~ Ol 

- OO + Ol 

+ 02 

+ 03 

+ 04 + 05 

74 

77 

80*29 

85 

8* 

93 

97 

101 

272 

2C8 263-92 

260 

256 

*252 

248 

244 


-09 

113 

233 

06 

105 

240 


-*10 - 11 - 12 - 13 - 14 —15 


116 

229 

07 

109 

/3C> 


121 

225 

<-08 

113 

232 


125 

220 

4- 09 

118 

227 


130 

216 

lO 

123 

222 


135 

211 

+ 11 

128 

217 


141 

205 

+ 12 

134 

211 


-•16 -17 - 175 - 176 

148 157 166 169*93 

198 1 88 180 

+ 13 +*14 +*150 

141 149 164 

204 196 181 


175*63 

+ 151 

167 

178 


+ *152 

171*96 

172*95 


Arya siddhanta—Odd years. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


SUD h 

d . 

SjO u 


m i: 

ZF {j 

o *2 © o 

a 1 * 

g B i $ c 
« 5*1 2 § 

© hi 

O CO 

a © 

H ^ 

£ *3 
a> 08 

rt 'o 

43 » 

- .2 

1*1 * 
g.S u 

£ ac c5 

CO Q 

■* s 

.“■S 


raction of 
day, markin 
commence¬ 
ment of sols 
year. 

Efe 

s 

V 



n 

o 

p 


n 

•25868 

18*63903 

7*04931 

38 

•8-2986 

•51736 

7*74745 

14*09862 

39 

1-08854 

•77604 

26 38648 

2T14798 

40 

•34722 

-03472 

15-49492 

0*64204 

41 

•00590 

•29340 

4*C0335 

7*69195 

42 

*66458 

•56208 

2324238 

14*74126 

43 

1T232G 

■81070 

12*35082 

21-79057 

44 

•38194 

•06944 

1*45924 

1-28528 

45 

•64062 

•32812 

20*09827 

8*33459 

46 

•89930 

-68680 

9-20671 

15*38390 

47 

1*15799 

*84549 

27*84573 

22-43321 

43 

*41667 

*10417 

16-95417 

1*92792 

49 

•67535 

•36285 

006260 

897723 

50 

•93403 

*62153 

2470102 

1602654 

51 

1-19271 

*88021 

1381006 

23-07585 

52 

•45139 

•13889 

2*91850 

2-57050 

53 

•71007 

•39757 

21*55752 

9*61987 

54 

*96875 

•65625 

10*66696 

10-66918 

55 

1*22743 

•914'^3 

29*30498 

23*71849 

56 

*48611 

*17361 

18-41341 

3*21320 

57 

•74479 

•43229 

7*52186 

10*26251 

58 

1-00347 

*09097 

26T6088 

17-31182 

59 

1*26215 

•94966 

15*20980 

24*36113 

60 

*52083 

•20833 

437774 

3-85584 

61 

*77961 

•40701 

2301677 

10-90515 

62 

1*03819 

•72569 

12 12520 

17*95446 

63 

1*29087 

*98437 

1*23364 

25*00377 

64 

•55555 

•24305 

19 87267 

4-49848 

65 

•81423 

*60174 

8*98109 

11*51779 

66 

1-07292 

•76042 

27*62012 

18*59710 

67 

1-33160 

1*01910 

10*72866 

25-64641 

68 

*59028 

•27778 

5-83699 

514112 

69 

•84896 

•53046 

24*47002 

12*19043 

70 

1*10764 

•79514 

13*68446 

19*23974 

71 

1-86632 

106882 

2*69288 

26*28905 

72 

*62600 

*31260 

21*38191 

5*78376 

73 

•88368 

•57118 

10*44035 

12*83307 

74 

1*14236 


§ s 






£ «a 
© — 
a 2 


5 


I "§* * 

+5 O 


• fcl) h. 

a , J2 

) *5 <D o 
+ O so 

S « 

i a 


a . 

o t. 

o rt 

wh GJ 
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+ -S c3 


« c «S 


9 


£ a 
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£ .9 ^ 

g m 

P O' on 

'o 


5 



O «3 c S C 
C$ tJ O B t 

First 
in i 

9* W 

a © «»-. 

o 

o 

ip 


n 

0 

P 

2907937 

19*88238 

75 

1*40104 

9*98913 

5*16084 

18-18780 

26*93169 

76 

*65972 

2862815 

12*21015 

7*29624 

0-42640 

77 

*91840 

17-73659 

19*25946 

2593526 

1347571 

78 

1-17708 

6*84502 

26*30877 

15-04370 

20*62502 

79 

1*48576 

25*48405 

6 80348 

4*15214 

001973 

80 

*69441 

14*59249 

12*85279 

22*79116 

7-06904 

81 

•95312 

8*70092 

19*90210 

11 89959 

14-11885 

32 

1*21180 

22*33994 

26*95141 

1*00803 

21-167 66 

83 

1*47048 

11*44838 

0-44612 

19-64705 

0-66287 

84 

•72917 

0*55681 

12*49543 

8*75549 

771168 

85 

•98785 

19*19584 

20 54474 

27 39462 

14-76099 

86 

1*24653 

8*30428 

003945 

16*50294 

21*81030 

87 

150521 

26*94329 

7*08876 

561138 

1-30500 

88 

*76389 

1605173 

14*13807 

2425041 

8-35432 

89 

1*02257 

516017 

21T8738 

13 35884 

1540S63 

90 

1*28125 

2379919 

0-08209 

2-467 28 

22*45294 

ai 

1*53993 

12*90763 

7-73140 

21*10630 

1-94764 

92 

*79801 

2 01607 

1178071 

10*21474 

8-99095 

93 

1*05729 

20-65508 

21+3002 

28-85376 

1604627 

94 

1*31597 

9*76852 

1*32474 

17-96219 

28*09568 

95 

1* 57465’' 

26*40254 

8*37405 

7 07063 

2*59028 

96 

•83333 

17-51098 

15 42: 36 

25-70966 

903959 

97 

1 09201 

6-619+2 

22*47267 

14*81810 

16*68890 

98 

1-35009 

25*25844 

1*46788 

3-92653 

2373822 

99 

1*60937 

1436687 

9*01668 


22-56555 
11*67399 
0*78243 
19*42144 
8 52989 

27*16891 

1627734 

5*38578 

24*02480 

13*13323 

2*24167 

20*88070 


3*23292 

10 28223 
17*33154 
24*38086 

387556 

10-92488 

17-97419 

2502350 

4*51820 

11 56761 
18*61682 

25*6601 


10O 

200 

300 

400 

500 

600 

700 

800 

900 

lOOO 

2000 

3000 


*86805 

*73611 

*60417 

•47222 

*34028 

•20833 

07639 

•94444 

*•81250 

•08055 

•36111 

.04166 


8-47531 

6*95062 

10*42593 

13*90124 

17-87665 

20*85186 

2432717 

27*80248 

1*74720 

522251 

1044602 

15*66753 


16*06000 
4*57738 
20-64332 
9 16466 
25-22064 

13*73203 

2-24348 

18-30941 

6*82080 

22-88679 

18*21898 

13*55117 


41 






1BYA SIDDHlNTA EYE-TABLE 



March 


q Days counted from March 1--- 

Mar. 1 Apr. 1 May 1 Juno 1 July 1 Aug. 1 
... X 32 62 63 123 154 


Sep. 1 
185 


Oot. 1 
215 


Nov. 1 
246 


Dec. 1 
276 


Jon. 1 
307 


Feb. 1 
338 


Mar. 1 


r Ghatiias 

Fraction of day. 

Ghatikas ... 

Fraction of day. 

Palas 

Fraction of day. 


1 

•0167 

2 

0333 

3 

*0500 

4 

*0667 

5 

*0833 

6 

*1000 

7 

*1167 

8 

*1333 

9 

•1500 

10 

*1667 

11 

*1833 

12 

■2000 

13 

•2167 

14 

*2383 

31 

*5167 

32 

*6333 

33 

*5500 

34 

*6667 

35 

*5833 

36 

*6000 

37 

*6167 

38 

•6333 

39 

*6500 

40 

*6667 

41 

•6833 

42 

•7000 

43 

■7167 

44 

7333 

1 

*0003 

2 

*0005 

3 

*0008 

4 

*0011 

5 

•0014 

6 

*0017 

7 

*0019 

8 

*0022 

9 

*0025 

lO 

*0028 

12 

*0033 

15 

0042 

17 

•0047 

20 

*0055 


Longitude u 
at © 

commence- 'S 
ment. O 

Deg. Min. 


Names of 
nakshatrag. 


Days. £ 

ii 

O 


Ordina¬ 

rily 

Vaiaii- 

kba 


u 

* 

O 


27 Revatl... 

0 0 1 Asvinl. 

13 20 2 Bhararil 

26 40 3 Kfittika 

40 0 4 Roki$l ... 

53 20 5 MfigaSira 

66 40 6 Ardra ... 

80 0 7 Pnnarvasu 

93 20 8 Pushya 

106 40 9 ASlesha 

120 0 ID Magba 

1.33 20 11 Parva-Phalgnnl 

146 40 12 TJtfcara- PhalgunI 

160 0 13 Hasta .. 

173 20 14 Chitra 

186 40 15 Svafci ... 

J)00 0 16 Visakha 

313 20 17 Anuradha 

5)26 40 18 Jycshtha 

1»40 0 19 MtlJa ... 

^53 20 20 Pftrva-Aehadha 

566 40 21 U ttara- Asha<JM 

280 0 22 £rava$a 

293 20 23 Dhanishta 

S06 40 24 Satabhishaj ... 

820 0 25 Pftrva-Bhadrapada . 

333 20 26 Uttara-Bhadrapada . 

346 40 27 Revatl ... 


. 1*0119 

. 2.0238 

. 3*0357 
4*0476 
, 5*0596 
. 6*0715 
. 7*0834 
, 8*0953 

91072 

10*1191 

11*1310 

12*143 

13*1549 

141668 

15*1787 

16*1906 

17*2027 

18*2144 

19*2264 


3 0*9874 


4 19993 

5 3*0112 

6 4*0231 

7 5*0350 

8 6*0470 10 

9 7*0589 11 

10 8*0708 12 

11 9*0827 13 

12 10*0946 14 

13 11*1065 15 

14 121184 16 

15 131304 17 

16 141423 18 

17 151542 19 

18 16*1661 20 

19 17 1780 21 

20 181899 22 

21 19 2018 23 

22 20*2138 24 


ktaksha 

s Shortest interval in days, from new moon to ending 

Ordina- Ordina- 0rdiDa . * Ordina- Ordina- u Ordina. 

nly © nly © * ltr © rily © © 7. a 

ts- i it i **• i ““r i & i «?&. 

II III IV v VI VII 

0-8023 7 06172 9 0-4321 11 02470 13 0062 0 16 0'8888 

1- 8142 8 1-6291 10 1-4440 1 2 12590 14 1-0789 17 19007 

2- 8261 9 2-6410 11 2-4560 13 2-27C9 1 5 2-0858 1 8 2-9126 

3- 8880 10 3-0530 12 3 4679 14 32828 16 3-0877 1 9 3 9245 

4 8500 11 4 6649 13 4-4798 15 4 2947 17 4'1096 20 4 9384 
0-8619 1 2 5-6768 14 5 4917 16 6-3060 18 61216 21 5 9484 

6- 8738 13 6-6887 15 8-503G 17 G'3185 1 9 6-1334 2 2 6-9603 

7- 8857 14 77006 16 7 5155 18 7-3304 20 71454 23 7’9722 

8 8976 15 8-7125 1 7 8 5274 19 8 3424 21 81573 24 8 9841 

9-9095 16 9-7244 1 8 9 5394 20 0-3543 22 9-1692 25 0 9960 


10- 9214 17 

11- 9334 18 

12- 9466 19 

13- 9572 20 

14- 9691 21 

15- 9810 22 

16- 9929 23 
18-0048 24 
19 0168 25 
20-0287 26 


10- 7364 

11- 7483 

12- 7602 

13- 7721 

14- 7840 

15- 7959 

16- 8078 

17- 8198 

18- 8817 

19- 8436 


19 10-5523 21 

20 115032 22 

21 12 5751 23 

22 13-5870 24 

23 14-5989 25 

24 15-6108 26 

25 16-6228 27 

26 17-6347 1 

27 18-6466 2 

1 19-6585 3 


10- 3662 

11- 3781 
12S900 

13- 4019 

14- 4138 
la-4258 

16- 4877 

17- 4496 

18- 4615 
194734 


23 10-1811 

24 11-1930 

25 12-2049 

26 13-2168 

27 14 2288 

1 152407 

2 16-2626 

3 17-2645 

4 18-2764 

5 19-2883 


26 11-0079 

27 120198 


1 

2 

3 

4 

5 


13 0318 
14-0437 
15 0556 
160675 
17-0794 

6 180913 

7 191082 

8 20-1151 


20 2383 23 

21- 2502 24 

22- 2621 25 

28-2740 26 
24-2859 27 
26-2978 1 

26-3098 2 

373217 3 

4 


21-2257 

23-2376 

23-2495 

242814 

25- 2733 

26- 2852 

27- 2972 

28- 3091 
29 3210 


25 21-0406 

26 22 0525 

27 23 0644 

1 24-0763 

2 25 0882 

3 26-1001 

4 271121 

5 28-1240 

6 291369 


27 20-8555 2 20-6704 4 20-4853 6 20-3002 9 21-1271 

1 21-8674 3 21-6823 5 214972 7 213121 10 22-1390 

2 22-8793 4 22-69*2 6 22 5091 8 22 3241 11 23-1509 

3 23-8912 5 23-7061 7 23-5211 9 23-3860 1 2 24-1628 

4 24 9031 6 24-7181 8 24 5330 lO 24 8479 13 25 1747 

5 25-9151 7 25-7300 9 25-5449 11 26-3598 14 26-1866 

6' 26-9270 8 26-7419 lO 26-5668 12 26-8717 15 27-1985 

7 27-9889 9 27-7538 11 27'6687 13 27-3836 16 28-2105 

8 28-9508 lO 28-7667 12 28-6806 14 28-8956 1 7 29‘2224 

15 29-4076 

YOGAS. 

t Shortest interval in days from new moon to 


longitude 

at 

commence¬ 
ment. 


§ 

■8 


Deg. 

Min. 

27 Yaidbriti 

•*. 

0 

0 

1 Yinhkambft 

... 

13 

20 

2 Priti ... 

... 

26 

40 

3 Ayuahmat 

... 

40 

0 

4 Saubhagya 

... 

53 

20 

3 Sobbana 

... 

66 

40 

6 Atiganda 

... 

80 

0 

7 Snkarman 

... 

98 

20 

8 Dhriti ... 

... 

100 

40 

9 Sula ... 


120 

0 

10 Ganda 

... 

133 

20 

11 Yriddhi 

... 

146 

40 

12 Dbruva 

... 

160 

0 

13 Vyagh&ta 

... 

173 

20 

14 Harebana 

... 

188 

40 

IS Yajra ... 

... 

200 

0 

16 Siddhi 


213 

20 

17 Vyatipata 

... 

226 

40 

18 Variyas 

... 

240 

0 

19 Parigha 

• •• 

253 

20 

20 Siva m. 


268 

40 

21 Siddha 

••• 

280 

0 

22 Sadliya 

... 

293 

20 

23 Subha... 

... 

306 

40 

24 Sttkjft 

... 

320 

0 

25 Brahman 

... 

833 

20 

28 ludra ... 


346 

40 

27 Vaidhriti 

• %« 


^ Ordina* ^ Ordina- ^ Ordina- ^ Ordina- u ^ r< ^ na ** *« 

Wames of yogas. Bays. | Valii £ j'ye.L f Aehi £ ^ £ Bhldra- £ 

© kha © Jha O t}h ft O v O pada © 


5 

6 

7 

8 

9 


0-9415 
1-8830 
28245 
37660 
4-7074 lO 
6-6489 11 
6-6964 12 
7 6310 13 
8'4734 14 


0-8959 9 

1- 8374 lO 

2- 7789 11 

3- 7204 12 

4- 0619 13 

5- 6034 14 

6- 5449 1 5 
74863 16 

8- 4278 17 

9- 3093 18 


O 

0 5515 13 
1-4980 14 
2 4345 1 5 

3- 3760 16 

4- 3175 17 

5- 2689 1 8 

6- 2004 1 9 
71419 20 
8 0834 21 
0 0249 22 


4h» 

0-2071 18 
1-1486 19 
20901 20 
8 0316 21 
3-9730 22 

4 9145 23 

5 8560 24 

6 7975 25 

7- 7395 26 

8- 6805 27 


Ordina- n 

rily .§ 
Asvina Jj 

O 


0-8042 22 

1- 7457 23 

2- 6872 24 
8-6286 25 

4- 5701 26 

5- 5116 27 

64531 1 

7- 3946 

8- 3361 

9- 2776 


0-4598 26 

1- 4013 27 

2- 3427 1 

3- 2842 2 

4- 2257 3 

5- 1672 

6- 1087 


4 

5 

2 7 0502 6 


3 

4 


7- 9917 7 

8- 9332 8 


94149 
103504 
11-2979 
12 2394 
181808 
141223 
15 0638 
100053 
. 16-9468 
17 8883 

18- 8298 

19- 7713 

20- 7128 
. 21-6543 
. 22-5957 

23- 5372 

24- 4787 
26-4202 


15 10-3108 19 

16 11-2623 20 

17 121938 21 

18 13 1353 22 

19 14 0768 23 

20 150183 24 

21 15-9507 25 

22 16-9012 26 

23 17-8427 27 

24 18-7842 1 


9-9684 

10- 9079 

11- 8494 

12- 7909 
18-7324 
14-6738 
J 5 6153 
10-5568 
' 7-4983 
18-4398 


25 19-7257 

26 20-6672 

27 21-8087 

1 22-6502 

2 23-4917 

3 24-4332 

4 25-3746 

5 26-3161 

6 272570 

7 281991 

8 291406 


2 19-3813 

3 20-8228 

4 21-2643 

5 22-2068 

6 881473 

7 24-0887 

8 25 0302 

9 25 9717 

10 28 0132 

11 27-8547 

12 28-7962 


23 9-6220 

24 10-6635 

25 11-6060 

26 12-4465 

27 13-3679 

1 14-3294 

2 15-2709 

3 16-2124 

4 17-1539 

5 180954 

6 19 0369 

7 19-9784 

8 20-9199 

9 21-8614 
10 22-8028 

11 23-7443 

12 24-6858 

13 256273 

14 26-5688 

15 27 5103 

16 28 -1518 

17 29-8933 


1 10-2191 

2 11-1658 

3 12-1020 

4 13-0435 

5 13-9850 

6 14-0265 

7 15-8680 

8 16-8095 

9 17-7510 

10 18-6025 

11 19-6340 

12 20-5755 

13 21-5169 

14 22-4584 

15 23-3999 

16 24-8414 

17 25-2829 

18 26-2244 

19 27-1659 

20 28-1074 

21 29 0489 


5 9-8747 9 

6 10-8162 10 

7 11-7678 11 

8 12-6991 12 

9 13-6406 13 

10 14 6821 14 

11 15-5236 15 

12 16-4651 16 

13 174066 1 7 

14 18-3481 18 

15 19-2896 1 9 

16 20-2310 20 

17 211725 21 

18 221140 22 

19 28 0555 23 

20 28-9970 24 

21 24-9385 25 

22 258800 26 

23 268215 27 

24 27-7680 1 

25 28 7045 2 

3 


01164 

1 0568 
1-9983 

2 9398 
8-8818 

4- 8228 

5- 7648 
67058 
76473 

8- 5888 

9- 6302 

10- 4717 

11- 4132 

12- 3547 

13- 2962 

14- 2377 

15- 1782 

16- 1207 
170622 
180037 


4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


Ordina* 

rily 

Kiirftika 

0-7124 

1- 6639 

2- 5954 
8-6389 
4-4784 
6-4190 
63814 
73029 

8- 2444 

9- 1858 


14 10-1273 

15 110688 

16 120108 

17 12-9518 

18 18-8933 

19 14 8348 

20 15-7763 

21 16-7181 

22 17-6592 

23 18-6007 


18- 9451 24 

19- 8866 25 

20- 8281 26 

21- 7698 27 

22- 7111 1 

28*6626 
24-5941 
255356 

26- 4771 

27- 4186 

28- 3600 

29- 3014 


19- 5422 

20- 4837 

21- 4252 

22- 3667 

23- 8082 

24- 2497 
251912 
201327 
270741 
28-0166 
28-9571 





1KYA SIDDHlNTA EYE-TABLE 



q Days counted from April 1 


April 


Apr. 1 May 1 Jane 1 July 1 Aag. 1 Sep. 1 Oot. 1 Nov. 1 Dec. 1 Jan. 1 Feb. 1 Mar. 1 

■* . ^Art -i i ff a i a a c %i tf a ta eypyQ 0( \*7 QQffC 


31 62 92 123 154 184 215 245 276 307 335 

Leap Year, Ap. 336 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

-2500 

•2667 

•2833 

3000 

*3167 

•3333 

•3500 

3667 

•3833 

*4000 

•4167 

*4333 

•4500 

•4667 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

•7500 

•7667 

*7833 

•8000 

•8167 

•8333 

•8500 

•8607 

•8833 

•9000 

•9167 

•9333 

*9300 

•9667 

oq 

25 

27 

30 

32 

35 

37 

40 

42 

45 

47 

50 

52 

55 

“0061 

•0069 

•0075 

•0083 

*0089 

•0097 

•0103 

•0111 

0117 

'0125 

•0130 

*0139 

*0144 

*0153 


29 

'4833 

59 

■9838 

57 

•0158 


30 

■5000 

60 

1-0000 

60 

•0167 


3DBAS* 

moment of each nakshatra. 

Ovdi- Ordi- h Ordi¬ 
narily S narily 0) narily 

Pausha *g Magha *g Pbalguna 

o o 

IX X XI 


Ordi- 
narily 
*d Marga- 
^ slrsha 


u 

o 

*d 

u 

O 


VIII 

18 0 7037 

19 1-7156 

20 27275 

21 3-7384 

22 4-7614 

23 5-7633 
g4 67752 

25 7 7871 

26 8-7990 

27 9-8109 

1 j 0-8228 

2 11-8848 

3 12-8467 

4 13-8586 

5 14-8705 

6 15-8824 

7 16-8943 

8 179062 

9 18-9181 

10 19-9301 

11 20-9420 

12 21-9539 

13 229658 
1423-9777 

15 24-9806 

16 26 0015 

17 27 0135 

18 280254 
19;29 0373 


Chaitra, Chaitra, 
Swhen no ®when there 
*2 Adhika *d fa Adhlka 
© Masa q Masa 

XII XIII 


20 0-5186 22 

21 1-5805 23 

22 2.5424 24 

23 3 5544 25 

24 4 5663 26 
26 5-6782 27 

26 6-5901 1 

27 7 6020 2 

1 8-6X39 3 

3 9 6258 4 


0-3385 24 
1 3154 26 

2- 3574 26 

3- 3698 27 


43812 

5- 8931 

6- 4050 

7- 4169 

8- 4288 

9- 4408 


01484 27 09753 
11604 
21723 
31842 
41961 
6-2080 

6- 2199 

7- 2318 

8- 2438 

9- 2557 


1- 9872 

2- 9991 
40110 
5-0229 
60848 


6 7-0468 


2 

3 

4 

5 

6 

7 

8 

9 


80587 
8 9-0706 10 
910-0825 11 


0 7902 
1-8021 

2- 8140 

3- 8259 

4- 8378 

5- 8498 
68617 
7-8738 
88855 
0-8074 


3 10-6378 

4 11-6497 

5 12 6616 

6 18-6735 

7 14-6854 

8 16-6973 

9 ie-7092 

10 17-7212 

11 18-7331 

12 197460 

13 20-7669 
1421-7688 

15 22-7807 

16 23-7926 

17 24-8046 

18 25-8165 

19 26-8284 

20 27-8403 

21 28-8522 


5 10-4527 

6 11-4646 

7 12-4765 

8 13-4884 

9 14-5003 

10 15-6122 

11 165242 

12 17-6361 

13 18-6480 
1419-5599 

15 20-5718 

16 21-5837 

17 22-5966 

18 28-6076 

19 24-6195 

20 256314 

21 26-6433 
23 27-6552 
23 28-6671 


7 10-2676 

8 11-2795 
912-2914 

1013-3033 

11 14-3152 

12 16-8272 

13 16-3391 
1417-3510 

15 18-3629 

16 19-3748 

17 20-3867 

18 21-3986 

19 22-4106 

20 23 4225 

21 24-4344 
22264463 
23 26-4582 
2427-4701 

25 28-4820 

26 29-4939 


10110944 
1112-1063 
12131182 
13 141302 
14151421 
15161540 
16 17-1659 
17181778 
18 19-1897 
19202016 

2021-2136 
2 1 22 2255 

22 23 2374 

23 24 2493 
2425-2612 

25 26-2731 

26 27-2880 

27 28-2969 
1298089 


1210'9093 
13 11 9212 
1412-9332 
15 13-9451 
16 14-9570 
17 15-9689 
18169808 
19 17-9927 
20 19-0046 
2 1 20 0165 

32 210285 
23 22-0404 
24230523 

25 24-0642 

26 25 0761 

27 26 0880 

1 27 0999 

2 281119 

3 29-1238 


tending- moment of yogas. 


Ordi- 
narily 
Marga- 

o 


n 

o 


Slrsha 

8 0-3680 

9 1-3095 

10 2 2510 _ 

11 8-1925 1 5 2-8481 

12 4 1340 16 3-7896 


* Ordi- 
® narily 
'g Palish a 

o 

00236 
09651 
1-9066 


Ordi- Ordi- 
ii! narily S narily 
M&gha "S Phalgnna 


19 

13 

14 


13 6-0765 17 4-7311 22 

14 6 0170 18 5 6726 

15 6-9588 19 6 6140 _ _ 

16 7 8899 20 7 5655 25 

17 8-8414 21 8-4970 26 90941 


17 0-6207 2 1 0-2763 

18 1-5622 22 1-2178 

19 2-5087 23 21593 

20 3-4452 24 81008 

21 4-3867 25 4-0422 

22 5 3281 26 4-9837 

23 6 2696 27 5 9252 

24 7-2111 1 6-8667 

81526 2 7-8082 


Chaitra, Chaitra 
# when no ® when there 
^ Adbika ’JJ is Adhika 
O Masa Q Masa 
26 0-8734 3 0-5290 


27 J-8149 

1 27563 

2 8-6978 

3 4-6393 
5-5808 


4 

5 


7 

8 

5 6 5223 9 

6 7 4638 lO 

7 8-4053 11 


1- 4704 

2- 4119 
6‘ 3-3534 

4-2949 
6-2364 
61789 
71194 
8-0609 


3 8 7497 8 93468 12 90024 


18 97829 

19 10-7244 

20 11*6669 

21 120074 

22 13-5489 

23 14-4904 
2415-4319 

25 16-3733 

26 17-3148 
27 18-2568 

1 191978 
2 291393 
321-0808 

4 22 0223 

5 22-0638 

6 23-9053 
724-8468 

8 25-7882 

9 26 7297 
1027-ena 
1128-6127 


22 9-4385 

23 103800 
2411-3215 

25 12-2680 

26 13-2015 

27 14-1460 

1 15 0774 

2 16-0289 

3 16-9704 
417-9118 

518 8534 

6 19-7949 

7 20 7364 

8 21-6779 

9 22-6194 

10 23-6609 

11 24-5023 

12 254438 

13 26-3853 

14 27-3268 

15 28-2688 
1629-2098 


27 10 0856 

1 10-9771 

2 11-9186 

3 128601 

4 18-8015 

5 14-7430 

6 15 6845 

7 16-6260 

8 17-5675 

9 18-5090 

10 19-451*5 

11 20-3920 
1221-3336 

13 22-2750 

14 23-2164 

15 24-1579 

16 25 0994 

17 26-0409 

18 26 9824 

19 27-9289 

20 28-8664 


4 9-6912 

5 10-6327 

6 11-5742 
712-5157 

8 13-4571 

9 14-3986 
1016-3401 
11 16-2816 

12 17-2231 

13 18-1640 

1419-1061 

15 20-0476 

16 20-9891 

17 21-9305 

18 22-8720 

19 28-8135 

20 24-7550 

21 25-6965 

22 26-6380 

23 27-5796 

24 28-5210 

25 29-4625 


9 10-2883 
10 11 22P8 
11121712 
12131127 
13 14-0542 
1414-9957 
1515-9372 
16 16 8787 

17 17-8202 

18 18-7017 

19 19-7032 

20 206443 

21 21-6861 
2222-6276 
23 23-4691 
2424-4101 

25 253521 

26 26-2936 

27 27-2851 

1 28-1766 

2 29-1181 


13 9 9439 
1410-8863 

15 11 8268 

16 12-7683 

17 18-7098 
18146513 

19 15-5928 

20 16 5343 
2117 4758 
2 St 18-4173 

23 19-3588 
2420-3002 

25 21-2417 

26 221832 
27231247 

1 240C02 

2 25 0087 

3 25-0492 
426-8907 

5 27-8322 

6 28-7786 


Annual correction. 

Argument Date of appearance of 1st new moon in each 
solar year acooi ding to Table X. 

The correction corresponding to the decimal portion of the 
argument should be subtracted from the nakshatra or yoga 
correction corresponding to the integral portion; thus the 
nakshatra oorreotion corresponding to an argument 28"53 => O il 
minus 04 = 0"O7. 

NAKSHATRAS. 

Arg. Corrn. Arg. Corrn. Arg. Corrn. Arg. Corrn. Arg. Corrn. 

t U U U U 

0 2-20800 -01-00075 -30 02244 -59-04413 -88 06582 

12 13410 03-00150 -31-02319 -60 04488 *89 06667 

2 205930 -03 00224 -32 02894 61 04563 -90-06732 

3 1-98450 04-00299 -33-02468 -62 04638 -91.06807 

41-90970 *05 00374 - 34 02543 63 04712 -92 06882 

5 183490 06-00449 -35.02618 -64 04787 -93 06956 

61-76010 07 -00524 -36 02693 -65 04862 -94 07031 

71-08581 -08-00598 -37 02768 -66'04937 - 95 07106 

8 1-61049 -09-00673 -38 02842 -67 05012 -96-07181 

91-53569 10-00748 -39 02917 -68 05086 -97 07256 


10 1-46089 

11 1-38609 

12 1-31129 

13 1-28649 
14 1T6109 

15 1 08689 

16 101209 

17 0-93729 
180-86249 

19 0-78769 

20 0-71288 

21 0-63808 

22 0-56328 

23 0-48848 
240-41368 

25 0-88888 

26 0-26-108 

27 018928 

28 0-11448 

29 0-03963 


■11 -00823 
-12-00898 
•13 -00972 
14 -01047 
•15 01122 
16 -01197 
•17 01272 
•18 01346 
•19 01421 
•20 '01496 

■21 01571 
•2 2 01646 
•23 01720 
-24-01795 
•25 01870 
•26 01945 
■27 02020 
•28 02094 
•29 02169 


•40 02992 
•41 03067 
42 03142 
•43 03216 
44 03291 
•45 03366 
■46 03441 
•47 03516 
•48 03590 
•49-03665 

•50 03740 
•51 03815 
•52 08890 
•53 -03964 
•54 04039 
-55 '04114 
•56 04189 
•57 -04264 
•58 04338 


•69 -05161 
•70 -05236 
•71 05311 
•72-05386 
•73 05460 
•74 05535 
•75 05610 
•76 05685 
•77 -05760 
•78 05834 

•79 05909 
•80 05984 
•81 06059 
•82 06134 
-83 06208 
•84 06288 
•85 06858 
•86 06433 
-87 06508 


'98 07330 
•99 -07405 


TOGAS. 


See note on annual correction supra. 


O 411036 

1 3-97117 

2 3-83198 

3 3 69279 

4 3-56360 

5 3 41441 

6 3-27522 

7 3-13603 

8 2-99384 

9 2-85765 

10 2-71846 

11 2 57927 

12 2-44008 

13 2-30089 

14 216170 

15 2*02251 

16 1-88332 

17 1-74413 

18 1-00494 

19 1-46575 

20 1-32656 

21 1-18737 

22 104818 

23 0 90899 

24 0-76980 

25 0-63061 

26 0-49142 

27 0-85223 

28 0-21804 

29 0-07385 


01 00139 
02 00278 
•03 00417 
•04 00567 
-05 00606 
•06 00835 


07 

08 


■30 04176 
•31 -04315 
-32 04454 

33 

34 
•35 


■00974 

■01113 


04593 
•04732 
•04872 
•36 05011 


•09 -01253 


37 

38 


05150 

■05289 


■10 01892 -39 05428 


•59 '08212 
■60 -08351 
■61 08491 
•62 08630 
•63 -08769 
64 08908 
•65 -09047 
■66 '09186 
•67 -09326 
•68 -09465 


•88 *12249 

89 *12388 

90 *12527 
•91 *12666 
■92 -12805 
■93 -12945 
94 13084 
■95 *13223 
96 -13362 
•97 -1861)1 


11 -01580 
■12 01670 


13 

14 

15 


■01809 

01949 

•02088 


■16 02227 


•40 05568 
•41 05707 
•42 05846 
43 05985 
•44 06124 


02366 
02505 
19 02645 
■20 02784 


17 

18 


45 

46 
•47 
-48 


■06263 

■06403 

■06542 

•06681 


21 -02923 

22 -03063 

23 03291 
iJ4 03340 
•25 -03480 
•26 -08619 
27 -08758 
•28 -03897 
•29 04036 


•49 06820 

•50 06959 
•51 07098 
•52 07238 
•53 07377 
•54 07516 
*55 07655 
•56 07795 
•57 -07934 
58 08073 


•69 -09604 -98 13641 
•70 -09743 -99 13780 
•71 09882 
•72 -10022 
•73 10161 
•74 -10300 
■75 -10489 
•76 -10578 
77 10798 
•78 -10837 

•79 -10976 
•80 .11115 
•81 -11274 
82 -11413 
•83 11553 
•84 -11692 
•85 -11831 
•86 -11970 
•87 -12109 
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ARY A SIDDHANTA EYE-TABLE 


y Calendar to be used with Table II, as directed in specimen problems, for ascertaining the A.D. month 
and day corresponding to any solar date, lunar tithi, naksiiatra, yoga or karana, 
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Yaisakiia 


AsHadha— cont. Bhadrapada— cont. Xarttika— cont. 


Paasba—*co«i. 


05 

t 

cc 

9 

C 

1 0-984 

64 -9673 

6 

9-858 

128 

*9502 

11 

18*732 

192 '9332 

1 

0051 

256 -9161 

6 

8*925 

1 -9687 

2 1*969 

65 -9510 

7 10*842 

129 

*9346 

12 

19*716 

193 '9175 

2 

1-035 

257 -9005 

7 

9*909 

2 *9580 

3 2953 

66 -9300 

8 

11-827 

130 

*9189 

13 

20*700 

194 '9019 

3 

2-020 

258 8818 

8 

10*893 

3 *9374 

4 3*937 

67 '9203 

9 

12-811 

131 

*9033 

14 21*685 

195 '8862 

4 

3004 

259 8692 

9 U'878 

4 -9217 

5 4-821 

68 -9047 

10 13*795 

132 

*8876 

15 

22-009 

196 'S706 

5 

3-988 

260 '8535 

10 12-862 

5 *9061 

6 5-906 

69 '8891 

11 

14*780 

133 

*8720 

1 

28-654 

197 '8549 

6 

4-973 

261 -8379 

11 

13*840 

6 *8904 

7 (7890 

70 -8734 

12 15-764 

134 

*8563 

2 24-638 

198 '8383 

7 

5-967 

262 -8222 12 

14*831 

7 *8748 

8 7-875 

71 -8578 

13 

16*749 

135 

*8407 

3 25*622 

199 '8236 

8 

6-941 

263 -8068 

13 

15*815 

6 *8592 

9 8-859 

72 '8*31 

14 

17*733 

136 

*8251 

4 26*007 

200 '8080 

9 

7*926 

264 *7909 14 16’799 

9 8435 

10 8*843 

73 '8265 

15 18*717 

137 

■8094 

5 

0*036 

201 '7924 

10 

8‘910 

265 -7763 

15 17*784 

30 *8279 

11 10-827 

74 -8108 

1 10-702 

138 

7939 

6 

1 021 

202 '7767 

11 

9*894 




11 -8122 

12 11812 

75 '7952 

2 20*686 

139 

•7781 

7 

2*006 

203 '7611 

12 

10*879 




32 *7966 

13 12-797 

76 '7795 

3 21*670 

140 

7625 

8 

2*989 

204 7454 

13 

11-863 

Madia. 


13 *7809 

14 13-781 

77 -7688 

4 22-055 

141 

7468 

9 

3974 

205 -7m 

14 

12-848 




14 *7652 

15 14765 

78 '7482 

5 28*639 

142 

7312 

10 

4V58 

206 '7141 

15 

IS-83 2 

266 -7597 

3 

18*768 

15 * 7496 

1 16*750 

79 -7326 

6 24*023 

143 

7155 11 

5*942 




267 -7440 

2 

19-753 

16 *7340 

2 10734 

80 '7169 

7 25-008 

144 

*6999 

12 

6*927 




268 '7284 

3 

20-737 

17 -7188 

3 17-718 

8l -7018 

8 

26-592 

145 

*6842 

13 

7*911 

IVTarefasirsha. 

269 -7127 

4 21-721 

18 *7027 

4 18 703 

82 '6856 

9 

0*022 

146 

•0686 14 

8*890 




270 '6971 

5 

22*706 

19 0870 

5 19 687 

83 -6700 10 

1-006 

147 

•£529 15 

9-880 

207 '6985 

1 

14*816 

271 -6814 

6 

23-690 

20 *6714 

6 20*671 

84 '6543 

11 

1-991 





208 -6828 

2 15*801 

272 '6358 

7 

24*674 

21 -6557 

7 21-656 

85 '0387 

12 

2-975 





209 '6072 

3 

16-785 

273 '6601 

8 

25-659 

22 *6401 

8 22-640 

86 -6231 

13 

3-959 


Asvina. 


210 6515 

4 17*709 

274 '6345 

9 

26-643 

23 6244 

9 23624 

87 6074 14 

4-944 





211 '6359 

5 18*754 

276 -6186 

10 

0-073 

24 *6088 10 24-609 

88 6918 1 5 

5-928 

148 

•6373 

1 

10*864 

212 ' 6202 

6 19 738 

276 -6032 

11 

1*067 

25 5932 

11 25*593 




149 6216 

2 

11*849 

213 '0040 

7 20 722 

277 -5875 

12 

2*041 

26 5776 

12 26*577 




150 

*0060 

3 

12-833 

214 ' 5889 

8 21707 

278 -5719 

13 

3*026 

27 -5619 

13 0007 

Sravana. 


151 -5904 

4 13*817 

215 '5733 

9 22*691 

279 -5562 

14 

4-010 

28 -6462 14 0-992 




152 '5747 

5 14*802 

216 '5570 

10 23 675 

280 5406 

15 

4*995 

29 -5306 15 me 

89 6761 

l 

6*912 

153 

5591 

6 

15788 

217 5420 

11 

24600 

281 5249 

1 

5-979 



90 6t05 

2 

7897 

154 

•5434 

7 

16-770 

218 '£264 

12 

25-644 

282 '5093 

2 

6*903 


Jyeshtha. 


30 5149 

31 *4993 

32 '4836 

33 *4680 

34 4523 

35 *4367 

36 4210 

37 4054 
33 3898 

39 '3741 

40 '8585 

41 *3428 

42 *3272 

43 3115 

44 ‘2959 

45 '2802 

46 2646 

47 *2489 

48 *2833 

49 '2176 


50 

51 

52 

53 

54 

55 

56 

57 


*2020 
“1863 
*1707 
1551 

1394 10 
•1238 11 
10S1 12 
*0925 13 

58 0768 14 

59 0612 15 


2-900 

3*945 

4929 

5*913 

6- 898 

7- 882 
8*866 
9*861 

10835 

11*819 

12*804 

13*788 

14778 

15*757 

16*741 

17726 

18710 

19- 694 
20*679 

21- 663 

22- 647 
23*632 
24616 
25*800 

20- 585 
0*015 
0 999 
1-983 
2*968 
3*952 


91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 

117 

118 


5448 

*5292 

5135 

4979 

4822 

4666 

4500 


3 8*881 

4 9-865 

5 10 850 

6 11 834 

7 12-818 

8 18 803 

9 14-787 
4353 10 15 771 
4196 11 16*756 
4040 12 17*740 
3883 13 18*725 
3727 14 19 709 
3571 16 20 603 

1 21 678 

2 22*662 

3 23*646 

4 24 631 

5 -25*615 


•3414 
'3258 
*3101 
*2945 
*2788 
*2632 6 

‘2475 7 

*2319 8 

*2162 9 

*2006 10 
*1849 11 
1693 12 
1536 13 
1380 14 
1223 15 


26*599 
0*029 
1 018 
1*998 
2*982 
8*966 

4 951 

5 935 
6-920 
7'904 


155 

156 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 


*5278 

*5121 

*4965 

*4808 

•4652 

■4495 

'4339 

4182 

4026 

3869 

3713 

3556 

■3400 

■3244 

*3087 

•2931 

2774 

*2618 

*2461 

*2305 

•2148 

•1992 

1835 


8 17*765 

9 18*739 

10 19-723 

11 20-708 

12 21*692 
18 22*676 

14 23*661 

15 24 645 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 
16 


25*680 

26*614 

0*044 

1*028 

2*012 

2-997 

3*981 

4*965 

5- 950 

6- 984 

7- 918 

8- 903 

9- 887 
10-872 
11-856 


219 

220 
221 
222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 


*5107 

*4951 

*4794 

*4638 

*4481 

1325 

*4168 

4012 

•3855 

•3699 

‘3542 

•3386 

*8229 

*3073 

*2916 

*2760 

*2604 

•2447 


13 26 628 

14 0*058 
1 *043 
2*027 
3011 
3’990 
4*980 
5*904 
6*949 
7*933 
8*917 
9902 

10 10-880 

11 11*870 

12 12*855 

13 13-839 

14 14*824 

15 15*808 


15 

1 

2 

3 

4 

5 

6 
7 
3 
9 


283 4937 

284 *4780 

285 *4624 

286 *4407 

287 4311 

288 *4.164 

289 *3998 

290 3841 
29 1 3685 

292 

293 

294 

295 


3 

4 

5 


7*948 

fc-932 

9*916 


6 10*901 

7 11*885 

8 12*869 

9 13-854 
10 14*838 
IX 16-822 

*3528 12 16 807 
*3372 13 17*791 
*3215 1 4 18-775 
*3059 15 19-760 


Phalguna. 


P&tislia. 


Karttika. 


Bliadrapada. 


Ashadha, 


60 0455 

61 029© 

62 0142 
62 0980 

63 *9820 


4*936 

6-921 

6*905 

7b89 

8*874 


119 *1067 

120 0911 

121 *0754 
12 2 0598 

123 *0441 

124 *0286 

125 *0128 

125 9972 

126 9815 

127 *9659 


1 8*888 

2 9*873 

3 10-857 

4 11 841 

5 12*826 

6 13*810 

7 14*794 

8 15779 

9 16*763 
10 17*747 


178 

179 

180 
181 
182 

183 

184 

185 

186 

187 

188 
188 

189 

190 

191 


*1679 

•1522 

•1366 

*1209 

*1053 

•0890 

*0740 

*0584 

*0427 

*0271 

*0114 

*3958 

•9801 

*9645 

*9488 


1 12*840 

2 13*826 

3 14*809 

4 15-793 

5 16*778 

6 17*702 

7 18*746 

8 19*731 

9 20*7)5 

10 21*699 

11 22*684 

12 23*668 

15 24 662 
14 26-687 

16 26*021 


237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

251 

252 

253 

254 

255 


2291 

2134 

1978 

*1821 

*10fc5 

*1508 

1352 

1195 

*1039 

*0882 

*0726 

*0509 

*0413 

0267 

*0108 

*9944 

*9787 

•9631 

*9474 

*9318 


1 16*792 

2 17*777 

3 18*701 

4 19*745 

5 20 730 
0 21-714 

7 22-698 

8 23-683 

9 24-667 

10 25*651 

11 26-686 

12 0*005 

13 1*050 
U 2-034 


15 8Q10 


4-003 

4-987 

5*972 

6*956 

7*940 


296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

314 

315 

316 

317 

318 

319 


*2902 

•2746 

*2689 

*2433 

*2277 

•2120 

*1964 

*3807 

•1051 

*1494 

*1338 

*1181 

*1025 

*0808 

*0712 

0056 

*0399 

024*2 

*0086 

*9929 

9773 

9017 

■9460 

9304 

*9147 


1 20-744 

2 21*729 

3 22*713 

4 23*697 

5 24*083 
0 25*666 
7 26*650 

0080 
1*064 
2-049 
8C33 
4017 
5*002 
6*986 

6- 971 

7- 955 
8*939 
9*924 

10908 

5 11-892 

6 12-877 

7 13*861 

8 34 845 

9 15 830 
10 10*814 


8 

9 

lO- 

11 

12 

13 

14 

15 

1 

2 

3 

4 


P halguna^eowt. 

320 8991 11 17 798 

321 *8834 1 2 18*783 

322 *8678 13 19-767 

323 *8521 14 20*751 

324 *8365 15 21*736 

Chaitra (when there 
is no fcdhika mam). 


325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 


•8208 

8052 

*7895 

•7789 

*7582 

■7426 

*7269 

7118 

*6957 

*6800 

*6644 

*6487 

•OSS! 

* 6)74 

*6018 

*5861 

‘5705 

*5548 

*5392 

*5235 

-5079 

*4922 

•4766 

*4610 

*4458 

*4297 

•4140 

*3984 

*3827 

*3671 


1 22*720 

2 23 705 

3 24 689 

4 25 673 

5 26*658- 

6 0*087 
1072 
2*056 
3040 
4025 
5009 
5*998 
6*978 
7962 
8*947 
9*981 

2 10*915 

3 11*900 

4 12*884 

5 13*868 

6 14853 

7 15*837 

8 16*821 
9 17*806 

10 18790 

11 19*774 

12 20*759 

13 21 743 

14 22*727 

15 23*712 


7 

8 

9 

10 

11 

12 

13 

14 

15 
1 


Cliaitra (when there 
is adbila maea). 


355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

377 

378 

379 

380 

381 

382 

383 


*3514 

•8358 

*3201 

•3045 

*2888 

*2732 

*2575 

‘2419 

*2262 

*2100 

•ifcso 

*1798 

*1637 

*1480 

*1324 

•1167 

*1011 

*0854 

*0698 

*0541 

*0385 

*0228 

*0072 

*9915 

*9759 

*9602 

*9440 

*9290 

*9133 

.8977 


4 

6 

0 

7 

8 
9 

10 

11 

12 

13 

14 


1 21-696 

2 26-681 
3 26-665 

0-095 
1-070 
2*063 
3-048 
4*082 
5*016 
0-001 

6- 985 

7- 96© 

8- 954 
©•938 

15 10-928 

1 11*907 

2 12-891 

3 13-876 

4 14-860 

5 15-844 

6 16*829 

7 17-818 

8 18*797 

9 19-782 

10 20-766 

11 21-750 

12 22-735 

13 23-719 

14 24*703 
16 25 088 
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RRAttMA SIDDHANTA AND SIDDHANTA 4lR0MANr EYE-TABLE 

BRAHMA SIDDHANTA AND SIDDHANTA SIROMANI EYE-TABLE— 'Specimen problems. 

This eye-table alone will enable any one to solve correctly, to four places of decimals of a day and by a single working, any problem in 
solar dates , ndkshatras or week days, for 1,600 years, i.e., from A.D. 400 to A.D. 2000 by the Brahma Siddhanta and from AD. 900 to A.D. 
2000 by the Siddhanta Siromaai. The tables of equations are given to two places of decimals ia the abridged sections e to i of the 
eye-table—see next page—and co four places of decimals in the unabridged sections e to i of the same table, pages 187 to 194 below. 

The computation of the ending moment, whether of a tithi or of a nakahatra or of a yoga, always comprises four processes ; (1) to find 
the mean ending moment, (2) to Hod the anomaly or anomalies for that moment, (3) to find the equation or equations corresponding to the 
anomaly or anomalies, and t4) to add together the mean ending moment and the equation or equations. 

Problem I,—Required to find the ending moment, by Brahma Siddh&nta, of AaMtfha, Sukla 2#, A t .D. Wote stages (1) to (11). 


Commencement of solar year. Col. 1. 


( 


Mar. 16-61677 k 
•70875 n 


A D. 400 
84 years 

l A.D. 484 ... ... Mar. 17 32552(1) 

jy jg.—Tliia, by itself, is a valuable piece of 
information, giving the English year, 
month, date and fraction of day on which 
a particular Indian solar year between A.p. 
400 and A.D. 2000 commenced, and it may 
be had, in a few seconds, from the eye- 
table, for any one of 1,600 years. 


Note how stage s (1), (2)i (3), (4), (5), 
(6), (7), (8) and (9) are wuoeessively 
arrived at and then add (4), (9) and (1), 
as shown in column 2. 


Days in solar year or sun's anomaly. Col. 2. 


f A.D. 400 ... 24 70841 1 
1st new moon I 84jears _ + §6601 o 

in solar year. *^a.D. 484 ... 25-2744(2) 


Add for Asha^ha new moon + 59 0612 b 

„ 12 fcitbis ... + 11-8122 d 

961478 (4) 

Add sum of ®’s & C’s eqns. + '8641 (9) 

96 5119 

Add commencement of solar 
year, A.D. 484 ... ... Mar. 17*3255(1) 

Mar. 113 8374(10) 


Moon's anomaly. Col. 8. 


20 4106 m 
13-4988 p 

25 2744 (2) (1st N.M. in 8.Y.). 

69-1889 

— 55*1090(2 anom. months). 

4 075 (3) (i*s An. at 1st N.M. in S.T.). 
+3 952 c 
+ 11*812 d 
19 839 (3) 

— 047 (0*8 equation) II (6) 

19-792 (7) 

O’s eqn. for 96 15 d. (4) 

+ 41 [tf’s eqn. for 19*84 d. (5)] 
or 96 66 d. = - 0466 h (6) 

C’s eqn. for 19*792 d. 

(7) = 5 . . + - 4107 e (8) 

Sum of 0’s and <£’s eqns. -f- *8641 (9) 


The 93rd day from March 1 is, by eye-tablo, June 1; ... q. /. the 113th day from March 1 is, by eyo-fcable, June 81. 

For the week day of 21 June, A.D. 484, we have, by eye-table j, 2 + 0 + 3 + 21 = 26; 26, divided by 7, leaves remainder 6 ss 
Thursday ... and *8374 of a day is 60 ghatfkaeand 15 palas. 

(11) • Tithi euded ou Thursday 21 June, A.D. 484, at 50 ghatikas 15 palas after moan sunrise, which is identical with 
Mr Dikahifc’a result in Introduction to Fleet's Gupta Inscriptions (1888), p. 167. * 

Problem It.—Required the ending moment by Siddhanta Siromani of the same tithi , Ashadha, Svukta 12, A.D . 454. 

The process and details are the same as those given in example I for a tithi by Brahma siddhanta. except that (1) k, 1, m are slightly 
different as will be seen from the eye-table, (2) o and p present minute differences, also explained in the eye-table and (3) the sun’s 
anomaly in days has to be diminished by the following quantities, before finding out the equation. Por each Kaliynga century in &he first 
linA below, make tho corresponding deduction from 0’s An. shown in cho second line : — 

K Y 3000 3100,3200, 8800,3400,3500,3600,3700,3800, 3900, 4000, 4100, 4200, 4300, 4400, 4500,4600, 4700, 4800, 4900, 5000 
-W- 7 0, -79,-’82, - 85,- SB,-91, ‘94,-*07,-1-00,-1-03,- 1*08,-1-09,-1*12,-1-15,-1-18, 1 21,-1*24,-1 27,-1*30,-133 

* days. 

For K.Y. 3585 ~ A.D. 484, we deduct *90 day from sun’s anomaly, according to the above table. 

The working for a Siddhanta Siromapi tithi is as follows*.— 


Col. 1. 


Commencement of solar year. 

Mar. 16-6112 k 
•7087 n 

Mar. 17*3119(1) 


A.D. 400 . 

84 years ... 

A.D. 484 ... 

Q*s eqn. for 05'71 d., 
ie., for 96*20 d. (4) 

- 0-90 d * + *41 d. 

[d’s eqn. for 19*818 d.J ... ~ -0438 h (5) 
•0VAn. 96*20 d. ( 4 ) should be diminished 
by 0*90 d. for K.Y. 3600 to 8600 aoc. to 
Siddhanta Siromaijh See note supra. 

O eqn. for 19*774 d. 

(6) . ... = + -4105 e (7) 

Add (5) and (7) ... + *3667 (8) ... 


0*8 anomaly. Col. 2. 


24*7918 

0*5672 


25-3290 (2) 


Add for A shad ha new moon 
Add for 12 tifchis 


590612 

118122 


b 

d 


Add (2), T> and d 96-2024 (4) 


... -+ 3667 (8) 
Mar. 17-3199 (1) 


Add (4), (8) and (1) ... Mar. 113 8890 (9) 


anomaly. Col. 3. 

20-3380 m 
18*4971 p 
25*3290 (2) 

59-1641 [m + p + (2)] 

— 56-110 (2 anom. months) 

4 054 (3) (S’s An. at let N.M. S.Y.) 
3*952 C 
11812 d 

19*818 [(3) + o + d]. C’s eqn.forthia 

is + *4l. 

- -044 [®’g eqn. h (5)} 

19 774 (6) 


Note how stages (1), (2), (3), (4), (5), j 
(6), (7), (8) are successively arrived at, 
and then add <1), (4) and (8); as 

BbowD in column 2. 


Result (90 Mar. 113’8890, reduced to day of month, gha^ikas and palas, becomes Thursday (j) June 21, q 53 ghatikas, 21 
palas after mean sunrise, which is identical with Mr. Dikshit’s result in Introduction to Fleet's Gupta Inscriptions, p. lo7 ... ... (lO) 

Problem III.—Required the ending moment by Brahma SidcLhdnta of No. 11 Anurddhd Nakshatra in Jane, A.D. 454.^ Stages of work X to IV 


Asha+t new moon, A.D, 484 (Table II, p. 218, and footnote) 

Shortest interval fromAshadha new moon to No. 17 Anuradha Nakshatra . 

Nak. correction for A.D. 484-85 is that corresponding to 25*27 = 0*34 (t) minus *02 (u) ... 

(f) (’s Naksh. eqn, for Anom. of 18*82 (II) days, is 


Days. 

June 9*66 

+ 10-53 S 
+ *32 1 

June 20*52 (III) 
+ 34 (f) 

Jane 20*86 (IV) 


O Anoiu. days. 

+ + o] 

-1- 10*53 s 
+ •« ( 1 ) 

18*87 (II) 


~(IV) Natshatra Atmr5dhi (No. 17) ended on Wednesday j 20 June, A.D. 484, at •86, l.e., 62 ghat, (r) after mean sunriee. 
Problem t V .— Required the ending moment by Brahma Siddhanta of Yoga Suh{a (No. 84) ♦* Jdite, A D. AW. Stages oj soorh A ioQ. 


Ashaflha new moon, A.D. 484 (Table II, p. 218, and footnote) . 

Shortest interval from Asha&ha new moon to No. 24 Yoga Sukla v »»* 

Yoga correction for A.D. 484-85 is rhat corr^sponding to an argument of 
25-27 days, he., 0-83 vr minus *04 x day . .. 

Sun’s yoga equation (i) for 95 40 d. + ’34 (I’a eqn.) d. = + *04 d. i 

Moou*s yoga equation for 19*22 days (D) is + *34 d. == + -34 d. g. 

Sum of sun’s and moon’s yoga equations i + g =» + *38 (P) . 

Days. ©’s Anom. daj-B. 

Juno 9*66 26 28 (2.) 

+ 69 00 b 
+ 10 67 + 10*57 v 

= + _£69(A) + 0-52 (A) 

June 20 83 (B) 95 60 (C) 

+ *38 (F) 

<Ts Anmn. days. 

4 07 (3) 

+ 3*95 c 
+ 10-57 v 

+ 0 59(A) 

+ 1918' 

+ 004 (i) 

0’8 Yoga equation. 

um^) 

" Bndinsr monipnt of yoga No. 24 Sak)a [(B) + (F)) = Jane 81-31 - 1» giafikaa (v) after mean sannee on ThnrsdayCj) 21 Jane, 


A.D. 484 (G>- 
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BRAHMA. 8IDDHANTA AND 8IDDHSNTA SIROMANI EYE-TABLE 

BYE-TABLE FOR BRAHMA SILDHANTA 

NOTE.—The different sections of this Table are lettered in order from a to y and 


Z Order of signs of zodiac or rasis and ©’s Lang, at commencement. 

Bengal solar month .. . 

Tamil and Malayalam solar months j also names of raais . 

Tamil solar months .*.. . 

^ Moment of sankranti in days of solar year, and decimals of a day (Br.^Sid*) .. 

„ „ „ (Sid. Strom) 

English date corresponding to each sankranti (A.D. 1900) . 

Lunar month : eaoh month commences before sankranti noted in next column 

Increase in days, (1) of lunar months, (2) of sun’s anomaly ... . 

C „ of <(’s An, when interval between Mesha sank, and 1st N. M. in sol 
yr. is 0 00 day. 


1 ... 0° 

2 ... 80° 

3 ... 60° 

4 ... 90° 

, Vaisakha 

Jyeshtha 

Aahadha 

Sravepa 

, ^MCsha 

VriBhabha 

Mithima 

Karkajnka 

. Chittirai 

YaigaSi 

Ani 

Adi 

o-o 

30*9316 

62*3456 

93*9677 

) o-o 

80-9109 

62*8111 

93*9312 

Apr. 11 

May 12 

June 11 

July 14 

(1) raisdkfia 

(3) Jyeshtha 

(3) Ashatfha 

(fj) Srdvana 


29-5306 

59-0612 

88*5918 


1-976 

3*952 

5-928 


1 

•9843 


Tithi equivalents in days and 
2 3 4 5 

1*9687 2*9631 8*9374 4*9218 


d Tithi equivalent in days 


10 17 18 18 20 

167406 167340 177182 187027 19-6871 


e, f, g Moon’s equation of the centre and moon’s anomaly in days and 


•00 

o-oo 

13*78 
13'78 
27*55 
0*( 0 
13-78 
13*78 
27*55 
0*00 
13*78 
18-78 
27*55 


01 

0*12 

13-68 

13-87 

27*44 

0-12 

13*67 

13*88 

27*43 

0*13 

13*66 

13-89 

27*42 


•02 

0*24 

13*58 

13- 97 
27*82 

0*25 

13*57 

18*98 

27-31 

0*27 

13*55 

14- 00 
2729 


*03 

0*35 

1349 

14-07 

27*20 

0-37 

13-46 

14*09 

27-18 

0-40 

13‘44 

14*12 

27T5 


178 + 

359 

351 


175 

1*16 

344 


17 

8 

337 


*04 

0*46 

18*39 

14*16 

27*09 

0*50 

13*36 

14*19 

27*06 

0*53 

13*32 

14*28 

2702 

h 

*16 + 

16 

328 


*05 

0*58 

13*29 

1426 

26*97 

0*62 
3 3-25 
14*30 
28‘93 

0*87 


06 

0-70 

13-20 

14*36 

26-85 

0*75 

13*15 

14*40 

26-81 

0*80 


18*21 13-09 
14*35 14*46 
26-89 28*75 


07 

0-82 

18-10 

14*45 

26*74 

0*87 

13*04 

14-51 

26*68 

0*94 

12*98 

14*57 

26-62 


*08 

0*94 

13*00 

14*55 

26-62 

TOO 

12-94 

14-02 

26*55 

1*07 

12*86 

14*69 

23*48 


09 

1*06 

12*90 

14*65 

26-50 

T13 

12-83 

14*73 

26-42 

1*21 

12*74 

14*81 

2634 


*10 

1*17 
12*80 
14*75 
26*38 

1*26 
12-72 
14*84 
26-29 26*16 

1-35 1*49 


11 

1*29 

12-70 

14*85 

26*26 

1-39 

12-61 

14*95 


12-08 

14*93 

26*20 


12*51 

1504 

20*07 


*12 

*13 

*14 

*15 

*16 

17 

*18 

*19 

*20 

T42 

1-53 

1-66 

1*79 

1*92 

2*04 

2-16 

2-29 

2*41 

12*60 

12*50 

12*40 

12-29 

12-19 

12-08 

11*98 

11-87 

11*70 

14*95 

1505 

16*16 

16*20 

15*37 

15-47 

15*68 

15-69 

15*79 

26*14 

26-02 

25-89 

25*77 

25*64 

25-52 

25*39 

25*27 

25*14 

1-52 

1-65 

1-79 

1*92 

2*06 

2*19 

2*33 

2*47 

2*61 

12-50 

12*38 

12-27 

12*15 

12*04 

1T92 

11-80 

11*08 

11-56 

15-06 

15T7 

15*29 

15*40 

16-52 

15-63 

15-75 

15*87 

15*99 

26*03 

25*90 

25-77 

25*63 

25*50 

25-36 

25*22 

25*08 

24*94 

1*63 

1-78 

1*92 

200 

2*21 

2*36 

2-50 

2-66 

2*82 

12*38 

12-26 

12*14 

12-01 

11*89 

1170 

1T63 

11-50 

1T30 

15*17 

15-29 

15*42 

15-54 

15-06 

15-79 

15-92 

16*05 

16*20 

25*92 

25-78 

2564 

25*49 

2635 

2520 

25-05 

24 90 

24-74 


i Tor yogas.—Sun’s equation -*154 -*153 

,, Anomaly 1 356*2 361 

in days of solar year J 355*32 360 




Centuries 

B.C. 


Centuries 

A.t>. 

old style. 


Centuries 

A.D. 

new style- 


j Perpetual almanac for European calendar. 

-Heavy type meane week-day, Sunday being 1, Monday 2, ©to.] 

^ NJ3.-B.C. 

1 should be 


Sun’s equation of the centre and sun’s anomaly in days of the solar 

+ ‘04 + *03 +*02 +*01 +*00 

68 71 75 78 81-23 

277 274 270 267 268*86 

06 - 05 - 04 - 03 

64 58 62 

291 287 288 

Centuries. 

o S3 

n 


Por Titliis. 

•15 +-14 +-13 + 12 +*11 + 10 + 09 + 08 + 07 + 06 + 05 

23 29 34 38 42 47 50 54 68 61 65 

822 316 311 307 302 298 294 291 287 284 280 

15-14-13 -12 -11 -‘10 - 09 - 08 - 07 


3 

343 


15 

331 


23 

323 


29 

316 


35 

310 


40 

305 


45 

800 


49 

296 


66 

279 


70 

275 



2 3 

3101 8201 
2401 2601 
1701 1801 
1001 1101 
301 401 


5 6 7 or 0 


2601 2701 
1901 2001 
1201 1801 
501 601 


2801 

2101 

1401 

701 

1 


2901 

2201 

1501 

801 

101 


500 400 300 200 100 


1200 


1100 1000 
1700 


f(1600) 1900 
[ 2000 2300 


900 800 
1000 1500 


1800 


2200 


700 

1400 


1700 

2300 


600 

1800 


yeare 
made 
positive thus : 44 
B.C, is 67th year 
of century begin¬ 
ning with 101 
B.C.—see page 14 
of the Text. * 

J7.JB,—Old Style 

ceased in conti¬ 
nental countries 
(exc, Russia) on 
4—30—1682 and 
New Style began 
on 15-10-1582, 10 
days being drop¬ 
ped. In United 
Kingdom, New 
Style began on 
14-9-1752,11 days 
being dropped. 


i°ss 

il||l 

J ft » S*j 


a o s % 


a 


e u. 


€ j 
£ I 

Cm 


F3 w aT 


Brahma Siddhanta. 


B.C. 

0 3X02 
1 3101 

A.D. 

3501 400 


k 

Feb. 15 
Feb. 16 


•82708 2-17292 
•08552 20-81204 


m 

1-8988 

9-0481 



2 

3 

4 

5 

6 

7 or O 

1 

2 

3 

4 

5 

6 

7 or O 

2 

3 


4 

5 

6 

... 

62 

53 

54 

55 


56 

8 

*9 

10 

11 


57 

58 

59 

... 

60 

61 

62 

13 

14 

15 


16 

17 

63 


64 

65 

66 

67 

... 

19 


20 

21 

22 

23 

68 

69 

70 

71 

... 

72 

73 

24 

25 

20 

27 


28 

74 

75 

* •* 

76 

77 

78 

79 

30 

31 


32 

38 

34 

... 

80 

81 

82 

83 


84 

3B 

37 

38 

39 

... 

85 

86 

87 

... 

88 

89 

!Q 

41 

42 

43 


44 

46 

91 

... 

92 

93 

94 

95 

... 

47 

48 

49 

50 

51 

96 

97 

98 

99 

... 

... 

... 




1 

2 

3 

4 5 


6 : 

7 or O 





Mar. 16 
3601 500 Mar. 17 
3701 600 Mar. 18 
3801 700 Mar. 19 
8901 800 Mar. 19 

4001 900 Mar. 20 

4101 1000 Mar. 21 
4201 1100 Mar. 22 
4801 1200 Mar. 23 
4401 1300 Mar. 24 
4601 1400 Mar. 25 
4601 1500 Mar. 25 
4701 1600 Mar. 26 
4801 1700 Mar. 27 
4001 1800 Apr. 9 
6001 1300 Apr. 11 

Siddhanta Siromani. 


•61677 24-70841 20 4106 
•48052 28-19466 8-0262 
•30427 2 15032 24-0068 
•14802 6-63657 13-5118 
•99177 9-12282 2-0274 
•83552 12-60007 18'0975 
•67027 16-09582 6-6130 
•52802 10-58166 22-6831 
•36077 23-06781 11-1987 
•21052 26*55406 27-2688 
•05427 060973 15-7843 
•89802 3-99508 4'2990 
•74177 7-48223 20’8700 
•58552 10-96848 8-8855 
•42927 14-45473 24-0662 
•27802 17-94098 18-4712 


8 


( Ordinary years* Aug. 
& 0 %p years ... Feb. 


Feb. 

Mar. 

Nov. 


June Sep. 
Dec, 


Apr. 

July 

Jan. 


Jan. 

Oot, 


May 


[Example,—To find week-lay of BBthJan, 18U— 

Add 4 + 6+5+26 and divide the total 41 by 7. Remainder, 6 ** Friday.] 


B.C. 

0 3102 
1 8101 
A»D, 

3501 400 
4001 900 
4101 1000 
4201 1X00 
4301 1200 
4401 1300 
4501 1400 
4601 1500 
4701 1600 
4801 1700 
4901 1800 
5001 1900 


k 

Feb. 15 
Feb. 16 

Mar, 16 
Mar, 20 
Mju\ 21 
Mar. 22 
Mar. 23 
Mar. 24 
Mar. 25 
Mar. 25 
Mar. 26 
Mar. 27 
Apr. 9 
Apr. 11 


1 

*82803 2-17197 
*00095 20*81110 


m 

1*9979 

9*0471. 


*61120 2470179 20*3380 
•82908 12-67021 180144 
*67265 16-16800 6-6278 
*61621 19-64580 22 6998 
*3597S 23*18360 31 1150 
•20335 26*62139 27-1773 
•04691 0*57862 i5 0907 
*89048 4*06041 4*2042 

•78404 7*55422 20*2721 
•57781 11-04203 8*7856 
*42117 14*52982 24 8583 
-20474 18*01762 133871 







BRAHMA SIDDHANTA AND SIDDHANTA SIROMANI EYE-TABLE 


AND SIDDHANTA SIROMANI. 

the way in which they are to he used is shown in the specimen problems attached. 

The Table is the same for Brahma Blddhanta and Siddhanta Siromani, except under a, k, 1, m, 




o, p. 


5 ..120° 

6 ... 150° 

7...180° 

8... 210° 

9... 24Q° 

10...270° 

11... 300° 

12... 330° 

Bhadrapada 

Afivina 

Kartfcika 

MargaSlrsha Pausha 

Magha 

Phalguna 

Chaitra 

Shbha 

Kanya 

Tula 

Vrisohika 

Dhanus 

Makara 

Kumbha 

Mina -• 

Avapi 

PuraftaSi 

Aippasi 

Karttigai 

Mirgali 

r Tai 

Masi 

Pahguni 

125*4471 

156*4872 

186*9415 

2168368 

246*2983 

275*6719 

305*1177 

334*9233 365*2684 

125-4213 

156*4805 

186*9562 

216*8699 

246*3774 

275*7100 

305*1533 

334*9385 365*2584 

Aug.- 15 . 

Sep. 15 

Oct 15 

Kov. 14 

Pec. 14 

Jan. 12 

Feb. 10 

March 12 

(5) BMdrapada 

(6) Jsvina 

(7) Karttika (5) MargaUrsha (9) Pausha 

(10) Mdgha 

(21) Phalguna (12) Chaitra (13) Chaitra when 








there v* an adMka 

118*1223 

147*6530 

177*1835 

206-7141 

236*2447 

265*7753 

296*3059 

month . 

824-8365 354-3670 

7*904 

9*880 

11*856 

13832 

15*808 

17*784 

19*700 

21-736 23-712 

decimals of a 

day, and moon’s anomalistic months. 



Moon’s anomalistic months. 

6 7 

a 

9 10 

11 

12 13 

14 

15 

1 month = 27*5545 days. 

5*9061 6*8905 

7*8748 

8*8592 9*8435 

10*8379 

11*8122 127966 

33-7809 

14*7053 

2 monthH= 55T090 days. 

21 22 

23 

24 25 

26 

27 28 

29 

30 

12 months =*» 330*6540. 

20*6714 21*6558 

i 22*6401 

23*6245 24*6988 

25*5932 

26-5775 27-5619 

28*5462 

29*5806 

13 months = 368*2085. 


e For 
tithis. 


decimals of a day. (* The signs — and + are to be applied to the equation in heavy type and not to the anomaly.) 

21 -22 23 24 25 26 27 28 *29 -30 -31 32 33 34 35 36 37 -38 39 40 -41 

2-55 2-138 2-82 2-06 3*10 3'25 3-40 3'fi5 37J 8-87 4-04 472 4-41. 4*60 479 6*00 5-25 5*52 6-84 6-23 6791 

11-65 11*58 11-41 11-29 11*17 11*05 10-92 10*79 J.0'65 10-51 JO-36 10-20 10 - 03 9-86 9-68 9*49 9-28 9-02 874 8-39 7-83 ! 

15-90 18-02 16-14 16-26 16-38 16*51 16-04 1677 16-90 17-05 17-20 17-36 17*62 17*69 17*87 18-06 18-27 18-54 18’81 19-17 1972 { 

25-01 24-87 24*73 24*59 24*45 24*30 24*15 24*00 23-85 23*68 23-51 23-33 23 - 15 22-86 22-76 22-55 22*32 22-03 21 '74 21-36 2079J 

2-76 2-91 3*06 3-22 3-38 3'54 3*71 3-89 4-07 477 4'48 4*69 4'90 6-15 5-46 5 7 9 6‘16 6‘82') 

11-43 11-30 11-17 11-04 10-90 ia -76 10-61 10-45 10-23 10-11 9'92 9 7 3 9'53 9-31 9’01 8*71 8'36 772! - _ . . 

16*12 16*25 16*38 16*52 16*66 16-80 16-95 17-11 17-27 17-45 17-63 17'82 18-02 18-24 18 o4 18-85 1919 19-84 f £ por naishatras. 

24-79 24-64 24-49 24-33 24’17 24-01 23-84 23-67 23-48 23-29 23-08 22*87 22*65 22*41 22-09 2176 21-39 2073J 

2*98 3-14 3*31 3-49 3-67 3-86 4-05' 4-26 4'49 4-72 4‘97 6-24 5*58 6-95 6-49 


11*21 11*07 10*92 10*77 10*61 10*44 10-26 10-07 9*87 9*65 9-42 918 8'86 8-50 7*»9 ^ 

16-34 16-48 16-63 1 6*79 1695 17*11 17*29 17*48 17*68 17*90 18*13 18*38 18*68 19*05 19*57 f 

24*57 24*41 24*24 24*06 23-88 2370 23*50 28*29 23*07 22*83 22*58 22 31 2V98 21*60 21-06 J 

year and decimals of a day. 


g Tor yog-as. 


01-02 

— *03 - 04 

- 05- 06 - 07 - 

08 - 09 -10 - 

11 -12 

— 13 - 14 

-•15 

-16 - 17 - 175 - 

*178 

85 88 

91 94 

98 101 105 

10S 312 116 

120 124 

129 134 

139 

140 155 

i 161 

169 

261 257 

254 251 

247 244 240 

237 233 229 

225 221 

216 211 

206 

199 191 184 

i7q 

*02-01 

--00 + 01 + 02 + 

*03 + 04 

+ -05 + -06 + 07 

+ *08 + ’09 + *10 + 

•11 +12 + 13 + 14 + 15 +.153 

74 77 

81*23 85 

i 89 

90 06 

100 

104 109 

113 

118 1?2 

128 

133 140 

148 160 

167 

271 208 263-86 260 

i 256 

252 248 

244 

240 236 

232 

227 222 

217 

212 205 

197 185 

178 






Odd years. 







Faction of 
day, mark¬ 
ing com* 
moncement 
of solar 

year. 

is .5 C 

» l 

Iss 

*s anomaly 
at begin- 
ning of 

solar year. 


B o «* 

Ssc 2 o 

gs * 80 

£ m o • 

o k&Jlg OJ 
St:*'* B o k 

fe-S t 
® s 

C x> 

0 u 

+* 23 

£ ao 

■hH« 

f-jpsi 

11 ft 
§ SS 

«*S Q 
t. <3t q 55 


racfcion of 
day, mark¬ 
ing com. 
meucement 
of solar 

year. 

irsfc new 
moon in 
Bolaryear. 

Ss g 

o k 

g p 
jo ta’a S 


Oh 


V 




V 





% 

n 

ol 

P 

35 

n 

O 

V 


n 

0 

p 

1 

•25844 

18-63913 

7*0493 

1*04531 

2-69672 

20-2904 

69 

*88219 

16-28488 

7-9770 

2 

•51687 

7-74768 

14*0987 

36 

'30375 

21*33584 

5*7852 

70 

1*09063 

5*39343 

25*0263 

3 

•77631 

26-38681 

211480 

37 

•562)9 

10*44440 

12*8346 

71 

1*34906 

24*03250 

4*5211 

4 

-03375 

15-49535 

0*6428 

38 

•82U63 

2908852 

198839 

72 

*60760 

13*14111 

11*5705 

5 

•29219 

4-60390 

7*6921 

39 

1*07006 

18*19201 

26*9332 

73 

*86594 

2*24965 

8*8198 

6 

■65062 

23-24308 

147415 

40 

•33750 

7*3006 L 

(>-4280 

74 

1*12438 

20*88878 

25*6691 

7 

•80906 

12*35158 

21*7908 

41 

*59594 

25*93974 

13*4773 

75 

1*38281 

9*99783 

5*1639 

8 

•06750 

1-46012 

2-2360 

42 

'85488 

15-04829 

20*5267 

76 

•04125 

28*63040 

32*2138 

9 

•32594 

20 09926 

83340 

43 

1*11281 

4T60H4 

27*5760 

77 

*89969 

17*74501 

19*2626 

10 

•58438 

9-20780 

15*3843 

44 

•37125 

2279590 

7*0708 

78 

P15813 

6*85355 

20*3119 

11 

•84281 

27-84693 

22*4338 

45 

•62969 

11-90451 

14'1202 

79 

1*41656 

25-49268 

5*8067 

12 

•10125 

16-95548 

1*9284 

46 

*88813 

1*01300 

21*1695 

80 

*67500 

14*60123 

12*8561 

13 

■35969 

0 06402 

8*9778 

47 

1*14656 

19*65219 

28*2189 

83 

*93344 

3*70978 

19*9054 

14 

* -61813 

24-70315 

16*0271 

48 

*40500 

8*76074 

7*7136 

82 

*19188 

22*34890 

26*9548 

15 

•87656 

13-81170 

23*0764 

49 

•66344 

27*39987 

14*7630 

83 

*45031 

11*46745 

6*4495 

16 

•13500 

2-92025 

2*5712 

50 

•92188 

16*50841 

21*8123 

84 

*70875 

0*56601 

13*4089 

17 

•39344 

21 55937 

9*6200 

• 51 

1*18081 

5-61696 

1*3071 

85 

*96719 

19*20513 

20*5482 

18 

■65188 

16-66792 

10*6699 

52 

•43875 

24-25008 

8*3565 

86 

1*22563 

8*31368 

*043<f 

19 

-94031 

29-30705 

23*7192 

53 

*69719 

13*36464 

15*4008 

87 

1*48406 

26*95231 

7*0923 

20 

*16875 

18-41560 

3*2140 

54 

*95563 

2-47318 

22-4551 

88 

*74250 

16*06136 

14*1417 

21 

-42719 

7 52415 

10 2634 

55 

1*21406 

21*11231 

1*9499 

89 

1*00094 

5*16990 

21*1010 

22' 

•68503 

20-16327 

17*3127 

56 

*47250 

10*22086 

8*9993 

90 

1*25937 

23*80903 

*6858 

23 

•94406 

15-27182 

24*3620 

57 

*73094 

28*85999 

16-0486 

91 

1*51781 

12*91758 

7*7351 

24 

•20250 

4-39037 

3*3568 

58 

*98938 

17*96854 

23*0979 

92 

*77625 

2*02613 

14*7845 

25 

•46094 

23-01950 

19*9062 

59 

1*24781 

7*07708 

2*5927 

93 

1*03469 

20*66525 

21*8338 

26 

•71988 

12-12804 

17*9555 

60 

•60625 

25*71621 

9*6421 

94 

1*29313 

9*77380 

1-3286 

27 

•97781 

0-12366 

25*0048 

61 

•70469 

14*82476 

16*6014 

95 

1*55156 

28-41293 

8*3780 

28 

•28625 

19-87672 

4*4996 

62 

1*02313 

3*93331 

23*7407 

96 

‘81000 

17*52148 

15*4373 

29 

•40469 

8-98427 

11*5490 

63 

1*28156 

22*57244 

3*2355 

97 

1*06844 

6*63002 

22*4766 

30 

•75313 

2762340 

18-5083 

64 

•54000 

11*68098 

10-2850 

93 

1*32688 

25*26915 

1*971* 

31 

1-01160 

16*73194 

25*6476 

65 

•79844 

0*78953 

17*3342 

99 

1*58531 

14*37770 

9*0208 

32 

*27000 

5-84049 

5*1424 

66 

*05688 

19-42866 

24*3835 

100 

*25844 

3*48625 

16*0701 

33 

•52814 

24*47962 

12*1918 

67 

1*31531 

8*53721 

3*8788 




34 

*78688 

13-58817 

19*2411 

68 

*57375 

27*17634 

30*0276 






154 

172*4 

172-4 


For Siddhanta Siromani, odd years, n is the same as lor Brahma Siddhanta. o is 
+ 000014 for every year, total increase of o for 100 yrs. == *00137. Similarly p for Siddhanta 
for every year; total decrease of p for 100 yrs. = -002. 

43 


very slightly more, tlie increase being 
Siromani odd years decreases by 00002 




BRAHMA SIBDHANTA AND SLDDHlNXA SIROMAISTI EYE-TABLE 


q Days counted from March 1- 


Mar. I Apr* 1 May 1 Junel July! Aug. 1 Sep. 1 Oct. 1 Nov. 1 Dec. 1 Jan. 1 Feb. X Mar.l 
March ... 1 32 62 98 123 154 185 215 246 276 307 338 


Crhatikas 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Fraction of day. 

*0167 

*0333 

*0500 

*0667 

*0833 

*1000 

•1167 

•1333 

•1500 

*1667 

*1833 

*2000 

*2167 

*2333 

Ghatikas 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

Fraction of day. 

*5107 

*5333 

*5500 

*5667 

*5833 

*6000 

*6167 

•6333 

•6500 

‘6067 

*6833 

*7000 

•7167 

‘7333 

Falas 

1 

2 

3 

4 

5 

6 

7 

8 

9 

lO 

32 

15 

17 

20 

Fraction of day. 

*0003 

•0005 

*0008 

*0011 

*0014 

•0017 

*0013 

•0022 

*0025 

*0028 

*0033 

*0042 

*0047 

*0055 


Bongitude 
at 2 

commence g 
merit. © 


SJames of 
nafeshatras. 


Days. 


Deg. Min. Sec. 


0 

13 

19 

32 

52 

65 

72 

92 

105 

111 

125 

138 

168 

171 

178 

191 

210 

223 

230 

243 

256 

276 

280 

294 

307 

313 

327 

346 


0 

10 

45 

58 
42 
52 
28' 
14 
24 

59 
10 
21 , 

7 

17 

28 

3 

49 

59 

35 

45 

66 

42 

56 

7 

17 

52 

3 

49 


0 

35 

52 

27 

20 

55 

12 

5 

40 


27 Revatl ... 

1 ASvin.3 

2 Bharard ■ •. 

3 Krittika ... 

4 Rahil? I 

5 MjigaSira 

6 Ardra 

7 PunarvaBu 

8 Pnshya ... 

9 A6les.Ua ... 


57 10 Magha . 

32 11 Pftrva-Phalgunl 
7 12 Fttara-PUaigonX 
0 13 Hast* ... 

85 14 Ohifcra ... 

10 15 Svati 
27 10 ViSakha ... 

20 17 Anuradha 
55 18 Jyoahtha 
12 19 IViftla ... 

S 

47 20 Pnrva-x\«ha<Jha 
22 21 U tfcara-Aihad ha 

€5 A ^.bhijin. 

30*22 firavana 
fi 23 Dhanishta 
40 24 Satabhishaj 
67 25 Pnrva-Bhadrapada 
32 26 U ttara-Bhadrapada 
25 27 Revatl . 


... 1 
... 1*5 

... 2'5 

... 4 

... 5 

.. 5*6 

... 7 

... 8 
... 8*5 

.. 9*5 

.. 10*5 
,. 12 
.. 13 
.. 13-5 
.. 14*5 
.. 16 
« 17 
.. 17*5 
.. 18*5 

.. 19-5 
.. 21 
21*3216 
.. 22*32 
.. 23*32 
... 24*82 
.. 25*32 
.. 26*32 
.. 27*32 


Bongitude 

at 

commence¬ 

ment. 


Names of yogas. 


Deg. 

Min. 

340 

40 

O 

0 

13 

20 

26 

40 

40 

0 

53 

20 

66 

40 

80 

(J 

93 

20 

106 

40 

120 

0 

133 

20 

146 

40 

160 

0 

173 

20 

186 

40 

200 

0 

213 

20 

*22C 

. 40 

240 

0 

252 

20 

206 

40 

230 

0 

293 

20 

306 

40 

320 

O 

833 

20 

346 

40 


u 
o 

Pi 

O 

27 V&idhriti 

1 Vishkamba 

2 Priti ... 

3 Ayushmat 

4 Saubhagya 

5 Sobhana 

6 Atlganda 

7 Snlcarmaii 

8 Dhriti ... 

S Snla ... 

10 Ganda ... 

11 Vriddhi 

12 Dhruva 

13 Vyaghata 

14 Harshana 

15 Vajra ... 

16 Siddhi 

17 Yyatipata 

18 Variyas 

19 Farigha 

20 Siva ... 

21 Siddha 

22 Sacihya 

23 SnbUii 

24 5ak]a ... 

25 Brahman 

26 India ... 

27 Vaidhriti 


^ Ordina- 
<s> rily § 
*2 Vnisa- g 
O bha o 

X 

0*4536 
1*9536 
2*9536 
3*4536 
4*9536 
5 9536 10 
6*4536 11 
7*4536 12 
8*4538 13 
9*9536 14 


s Shortest interval in days, from new moon 

Ordina¬ 
rily 


Ordina- Ordina 
rily S rily 
Jyesh- g Asha- 
tba o <lha 


g Ordina- * V ‘^T g Ordina- 

11 “3r 1J5L 


3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


5 

6 

7 

8 
9 


11 

0-74,46 7 

1- 2446 8 

2- 74*6 9 

8-7446 10 

4- 2446 11 

5- 2446 1 2 

6- 2446 13 

7- 7446 14 
87446 15 

8- 2446 16 


111 

0-5357 1 0 

1- 5357 11 

2- 0357 12 

3- 0357 13 
40367 14 

5- 5357 15 

6- 6357 16 

7- 0857' 17 

8- 0357 18 
0-5357 1 9 


IV 

0-8267 

1-8267 

3- 3367 

4- 3267 

4- 8267 

5- 8267 

7- 3267 

8- 3287 

8- 8267 

9- 8267 


12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


V 

1- 277 14 

2- 277 15 

2- 6177 16 

3- 6177 17 

5- 1177 18 

6- 1177 19 

6- 6177 20 

7- 6177 21 

8- 6177 A 
101177 22 


13 10-9536 

14 11-4536 

15 12-4538 

16 13-9586 

17 14-9536 

18 16-4536 

19 16-4536 

20 17-4536 

21 18-9536 
A 19-2762 

22 20-2752 

23 21-2752 

24 21-7752 

25 22-7752 

26 24-2752 

27 25-2752 

1 26-2752 

2 26-7752 

3 27-7752 

4 29-2752 


15 10-2447 

16 11-7447 

17 12-7447 

18 13-2447 

19 14-2447 

20 15-2447 

21 16-7447 
A 17-0663 

22 18-0663 

23 19-0668 

24 19-5663 

25 20-5663 

26 22-0663 

27 23-0663 

1 24-0663 

2 24-5663 

3 25-5663 

4 27-0663 

5 28-0603 

6 28-5663 


17 10-5357 

18 11-0357 

19 12-0367 

20 13-0357 

21 14-5357 
A 14-8573 

22 15-8573 

23 16-8573 

24 17-3573 

25 18-8573 


20 10-9267 

21 12-3267 
A 12-6483 

22 13-6483 

23 14-6483 

24 15-1483 

25 16-1483 

26 17-6483 

27 18-6493 
1 19-6183 


A 10 
22 11 

23 12' 

24 12 

25 13 

26 15 

27 16 

1 17- 

2 17- 

3 18- 


'4393 23 
'4393 24 
4394 25 
•9394 26 
9394 2 7 
'4394 1 

•4394 2 

•439 4 3 
9384 4 
9394 5 


VI 

0-4089 

1- 4089 

2- 0088 

3- 9089 

4- 4089 

5- 4089 

6- 4089 

7- 9089 

8- 2305 

9- 2805 

10-2305 

10- 7305 

11- 7305 

13- 3305 

14- 2305 

15- 1305 
15-7305 
10-7305 

18- 2805 

19- 2305 


NAKSHA 
to ending 

Jj Ordina- 
« rily 
Karttika. 

VII 

16 0-7000 

17 1-7000 

18 2-2000 

19 3-2000 

20 4-2000 

21 5-7000 
A 6-02)6 

22 7-0216 

23 8-0216 

24 8-5216 

25 9-0216 

26 11-0816 
27 12-0216 

1 13-0216 

2 13-5216 

3 14-5216 

4 16-0216 

5 17-0216 

6 17-5216 

7 19-0216 


Ordina¬ 

rily 


6 klia 

5 0-8995 

6 1-8410 

7 2*7825 

8 3-7240 

9 4-6658 

10 5-6070 

11 6-5485 

12 7-4889 

13 8-4314 

14 9-3729 

15 10-3144 

16 11-2559 

17 12-1974 

18 13-1389 

19 14-0804 

20 150219 

21 16-9083 

22 16-9048 

23 17-8463 

24 18-7878 

25 19-7293 

26 20-6708 
27 21-6123 

1 22-5538 

2 23-4953 

3 24-4868 

4 25-3782 

5 20-3197 

6 27-2619 

7 28-2027 

8 29-1442 


ft 0r ^ a “* ft 
<D rily «> 

*2 Jyesb- U 

o 


Jyesb- 
tha 6 
0-5551 13 

1- 4966 14 

2- 4381 15 

3- 3790 16 

4- 3211 17 

5- 2625 18 

6- 2040 19 

7- 1455 20 

8- 0870 21 
9-0285 22 


Ordina¬ 

rily 

Asba- 

<)ba 

0-2107 


g Or.Iiua- 

•g s ply 

g Sravima 


1*1622 19 
2*0937 20 
3*0352 21 
3*9766 22 
4*9181 23 
5*8596 24 
(5*8011 25 
7*7426 26 
8*6841 27 

1 


9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 0*9700 2 3 9*6256 

20 10*9116 24 10*5671 

21 11*8530 25 11*6086 

22 12*7915 26 .12*4501 

23 13*7360 27 13'3915 

24 14*6774 1 14*3330 

25 15*6189 

26 16*5604 

27 17*5019 

1 18*4434 

2 19*3849 

3 20*3204 

4 21*2679 

5 22*2094 


h 

o> 

1 

o 


Ordina* 

rily 

Alvina 


Ordina- 

tu 

Ti rily 
Karttika 


26 19-8373 2 20-1483 4 20-4394 6 19-7306 8 20-0216 

27 20-8573 3 21-1493 5 2L-4394 7 21-2305 9 20-5216 

1 21-5573 4 22-0483 6 21-939 4 8 22-2305 JO 21-5216 

2 22-3573 5 23-6493 7 23-4394 9 22-7305 U 22-5216 

3 23-3673 6 24-1483 8 24-4394 lO 38*7305 12 24-0216 

4 24-8573 7 25-6483 9 24-9394 11 24-7305 1 3 25-0216 

5 26 8573 8 20-64S3 lO 25-9394 1 2 26-2306 14 25-6216 

6 S6'3573 9 27-1483 11 26'9394 13 27-2305 15 26-5216 

7 27-8573 lO 28-1483 12 28-4394 14 27-7305 16 28-0316 

8 28-8573 11 29-2483 13 29-4394 1 5 28-7805 1 7 29-0216 

9 29-3573 ig 29-6216 

togas. 

ir Shortest interval in days from new moon to 

Ordina¬ 
rily 

Bhadra- 
pada 

18 0-8078 22 0-4034 26 

1- 7493 23 1-4049 2 7 

2- 6909 24 2-8463 1 

3- 6312 2 5 3-2878 2 

4- 5737 2 6 4-2293 3 

5- 5152 27 6-1708 4 

6- 4567 1 6-1123 5 

7- 3982 2 7-0538 6 

8- 3397 3 7-9953 7 

9- 2812 4 8-9368 8 

_ 10-2227 5 9-8783 9 __ _ ^ 

2 11-1642 6 10-8198 lO 10-4763 1 5 11-0724 

3 12-1056 7 11-7612 11 11*4! 08 16 12*0139 

4 13-0471 8 12-7027 1 2 12*3583 1 7 12-9554 

5 13-9986 9 13-6412 13 la-2998 18 13-8969 

6 14-9301 lO 14-5857 14 14-2413 19 14-8384 

7 15-8716 11 15-5272 15 15-1828 20 16-7799 

8 16-8131 12 16-4687 16 16-1243 21 16-7214 

- 9 17-7540 13 17-1102 17 17-0658 22 17-6628 

5 18-0990 10 18-8961 14 18-3517 18 18*0073 23 18-6043 

6 19-0405 11 19-6376 1 5 19-2982 19 18-0487 24: 10-5458 

7 19-9620 12 20-5791 16 20-2346 20 19-3902 2 5 20-4873 

8 20-9235 13 21-5205 17 21*1761 21 20-8317 2 6 21-4288 

9 21-8650 1 4 22-4620 1 8 22-1170 2 2 21-7732 2 7 22*3703 

1 23-3118 

2 24-2533 

3 25-1948 

4 26-1363 
8 27-0777 

6 28-0192 

7 28-9007 


0-1190 

1- 0804 

2- 0019 

2- 9434 

3- 8849 
4*8264 

5- 7679 10 

6- 7094 11 

7- 6609 12 

8- 5924 1 3 


0-7160 

1- 6575 

2- 5990 

3- 5405 

4- 4820 

5- 4235 

6- 3650 

7- 3065 

8- 2480 
9*1894 

9-5338 14 10-130!) 


2 15-2745 

3 16-2160 

4 17-1676 


~r —-- -zxjsjv kj 4ua uiu * / io*a 

6 23-1509 lO 22-8004 1 5 28-4035 19 23*0691 23 22-7147 

7 24-0923 11 23-7479 16 24-3450 2 0 24-0006 2 4 23-6562 

8 25-0538 12 24-6894 1 7 25-2865 21 24-9421 25 24*5977 

9 25-9768 13 25-0309 1 8 26-2280 2 2 25-8836 2 6 25-5392 

10 26-9168 14 26-5724 19 27-1695 S3 20-8261 27 20-4805 

11 27-8583 15 27-5139 2 0 28'1110 24 277600 1 27-4222 

12 287998.16 28-1554 21 29-0525 2 5 28-7081 2 28‘3636 

17 29-3969 3 29-3051 







April ... X 


BRAHMA SIDDHANTA AND SIDDHANTA SIROMANI EVB-TA'BI.E 


c i Days counted from April 1- 

Apr, 1 May X June July X A«g» 1 
9t 123 


% 


3i 


62 


Sop, 1 
154 


Ooi X 
184 


Nov, 1 
215 


Dec. X 

245 


Jan, 1 Feb. 1 Mar. 1 
276 307 335 

Leap Year, Ap. 836 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

2500 

*2667 

*2833 

•3000 

•3167 

*3333 

•3500 

•3067 

*3833 

*4000 

*4167 

•4333 

*4500 

•4667 

•4833 

“5000 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 


*7500 

*7667 

•7833 

'8000 

•8167 

•8333 

*8500 

•8667 

•8833 

•9000 

*9167 

•9333 

•9500 

•9667 

•*♦833 

1*0000 


25 

27 

30 

32 

35 

37 

40 

42 

45 

47 

50 

52 

55 

57 

60 

*00(31 

•0069 

*0075 

•0083 

*0089 

*0097 

*0103 

•0111 

■0117 

•0125 

•0130 

‘0139 

•0144 

*0153 

0168 

*0167 


TRAS. 

moment of each nakshatra. 

„ Ordina¬ 


ry 


* Orclina- 
« rily 


5 j Ordina¬ 
rily 


Ordina- 
® rily 


^ Chaitra ^ Chaitra 
3 when no owben there 


i jjfe£ I Pan * hs S |PMIgLa| | i8 ^“ 


O 

viir 

19 0 9910 21 

30 V9910 A 

31 3-4910 22 
A 3-8126 23 
23 4*8126 24 
23 5-8126 25 


IX 

1*2821 

1*6037 

2*6037 

3*6087 

4*1037 

6*1037 


X XI 

2 2 0*3948 2 5 0*6869 

23 1*3948 26 2*1859 

24 1*8948 2 7 8 1859 


25 2*8248 

26 4*3948 

27 6*3948 


4*1859 

4*6859 

6*6859 


XII * 

27 0*9770 
1*9770 
2*4770 


1 

2 


3 3*4770 


XIII 

2 0*2681 

3 1*2681 

4 2*7681 

5 3*7681 


4*9770 

5*9770 


34 

6 3126 ; 

26 

6-6037 

1 6*3948 

4 7*1859 

6 0*4770 

8 

25 

73126 : 

27 

7-6037 

2 6*8948 

5 8*18,9 

7 7*9770 

9 

26 

88126 

1 

8*6037 

3 7*8948 

6 8*6859 

8 8*9770 

10 

27 

9*8L26 

2 

9-1087 

4 9*3948 

710*1859 

9 9*4770 

11 

1 

10*8126 

3 

101037 

510*3918 

811*1859 

1010*4770 

12 

2 

11*3126 

4 

11*6037 

610*8y48 

911*6859 

11 11*4770 

13 

3 

12*3120 

5 

12*6027 

7 X2*3843 

1012*6859 

12 12*9770 

1* 

4 

13*8126 

6 

181037 

8 13*3948 

1113*0859 

13 13*9770 

15 

5 

14*8126 

7 

14*6037 

914*8948 ; 

L H 15*1359 

14 14*4770 

16 

6 

15-3126 

8 

15-6037 

lO 14*8948 

13 16*1859 

1515*4770 

17 

7 

16*8126 

9 

161037 

1115*8948 

14 16*6359 

1610*9770 

18 


817*8120 10 17*1037 1 3 17*3348 15 17*6859 1 7 17*9770 1 9 
9 18*3126 1118*1037 13 18*3948 16 19*1859 1 8 18*4770 20 
1019*3126 1 2 18*0037 14 18*8948 17 20*1859 1 9 19*4770 21 


1120*3126 

1221*8126 

13 22*8126 

14 28*3126 
1524*8126 
1625*8126 
17 26*8126 
1827-3L26 
19 28*3126 
2029*3126 


13 20*6037 
1421*1037 
1522*1037 

16 23*6037 

17 24*6037 

18 25*1037 

19 26*1087 

20 27*1037 

21 28*0037 
A 28*9253 


15 19*8948 
1621*3948 

17 22*3948 

18 22*8948 

19 23*8848 

20 24*8948 

21 26*3948 
A 26*7164 

22 27*7164 

23 28*7164 
2429*2164 


1820*6859 

1921*6859 

20 22*0859 

21 24*1869 
A 24*5075 

22 25*5075 

23 26*5075 

24 27*0075 
2528*0075 
26 29*6076 


2020*4770 A 
2121*9770 22 
A 22*2986 23 

22 23*2986 24 

23 24*2986 25 

24 24*7986 26 
2525*7986 27 

26 27*2986 1 

27 28*2986 2 

129*2986 3 


6 4*2681 

5*7681 
8 6*7681 
7*2681 
8*2881 
9*2681 


10*7621 

11*7681 

12*2681 

13*2681 

14*7681 

16*7681 

16*2881 

17*2681 

18*2681 

19*7681 

20*0897 

21*0897 

22*0897 

22*5897 

23*6897 

25*0897 

26*0897 

27*0897 

27*5897 

28*5897 


Annual correction. 

Argument:—Date of appearance of let new moon in 
each solar year. 

The oom-otion u or x corresponding to the decimal portion 
of the argument should be subtracted from the nakshatra or 
yoga oorreotiou corresponding to the integral portion t or u. 

Ex.: the nakshatra correction corresponding to nu argument 
28 53 = 0*11 minus *04 = 0*07, The yoga correction for ti e same 
argument is 0*21 minus *07 = 0*14. 

The whole correction thus obtained should be added to ending 
moment of nakshatra or yoga in Eye-table (s) or Cv). 

NAK3HATB.AS. 

Ar g. Corrn. Arg. Corrn. Arg. Oorru, 
t ,t t 

02*20890 61*76010 131*31129 

1 2*13410 71*68531 131*23649 

32*05930 81*81049 141*16169 

3 1*98 450 9 1*53569 1 51*08689 

41*90970 101*46089 161*01209 
51*83490 111*38609 1 70*93729 


Arg. 


Corrn. 

t 

18 0*S6219 
190*78762 
200-71288 
2 1 0*63808 
220*56328 
23 0-48848 


Arg. Corrn. 

t 

240*41368 
250*33888 
26 0*26408 
270*18928 
280*11448 
29 0*03968 


u 

*01 *00075. 
*02 *00150 
•03 *00224 
*04 *00299 
*05 *00374 
*06 *00449 
*07 *00524 
•08 *00598 
*09 *00673 
■00748 
•00823 
*12 *00898 
*13 *00972 
*14 *01047 
15 *01122 
*16 *01197 
17. *01272 
*18 *01346 
*19 *01421 
20 *01496 


*10 

11 


21 

22 


u 

*01571 
*01646 
•23 *01720 
*24 *01795 
‘25 *01870 
*26 *01945 
•27 *02020 


*28 

29 


02094 

*02169 


*41 


*47 

*48 


*30 *02244 


*31 

32 

*33 


*02319 

*02394 

'0246H 


*34 *02543 


*35 

*36 


*02818 

02693 


*37 *02768 
*38 *02842 
*39 *02917 
*40 *02992 


u 

*03067 
*42 *03142 
*43 *03210 
*44 *03291 
*45 *03366 
*46 03441 
•03516 
*03590 
*49 *03665 
*50 *03740 
*51 *03815 
*52 *03890 
*53 *03964 
*54 *04039 
*55 *04114 
*56 *04189 
*57 *04264 
*58 *04338 
*59 *04413 
*60 "04488 


tl 

*61 *04563 
*62 *04638 
•63 -0*712 
•64 *04787 
•65 *04862 
*66 *04937 
■67 *05012 
*68 *05086 
*69 *05161 
*70 *05236 
*71 •05311 
*72 *05386 
*73 *05480 
*74 *05535 
•75 *05610 
*76 *05685 
*77 *05760 
*78 *05834 
*79 *05909 
*80 *05984 


*81 


u 

•06059 


*82 *06134 
*83 *06208 
*84 *06283 
*85 *06358 
*86 *03433 
*87 *06508 
•88 *06582 
*89 06657 
*90 *06732 
*91 *06807 
*93 '06882 
*93 *08956 
*94 *07031 
*95 *07106 
*96 *07181 
*97 *07256 
*98 *07330 
*99 *07405 


ending moment of each yoga 

Ortlina- 
3 rily 
*2 Marga- 


s* 

<D 

*uS 

t* 

O 


Ordina¬ 

rily 

Pausha 


O Blrslia 

8 0*3716 12 

9 1*3181 13 

10 2*2-546 14 

11 3*1961 15 

12 4*1376 1 6 

13 5*0791 17 

14 6*0206 1 8 

15 6*9621 19 

16 7*9035 20 

17 8*8450 21 

18 9*7865 22 
19 10*7230 23 10*3636 
2011*6695 2411*3251 
2112*6110 2512*2666 

22 13*5525 26 13*2081 

23 14*4940 2714*1496 

24 15*4365 1 15*0910 


Ordina¬ 

rily 

Magha 


t. Ordina 
<§ rily *j 

tjPhalguna b 


Chai tra 
® when no 
Adhika 


0*0272 17 
0*9687 18 
1*9102 19 
2*8517 20 
3*7980 21 
4*7847 22 
5*078*2 23 
6*6176 24 
7*5691 25 
b*6006 26 
9*4121 27 10*0392 
110*9807 
211*9222 
3 12*8637 
413*8051 
5 14*7466 


O 

0*6243 21 
1*5058 22 
2*5078 23 
3*4488 24 
4*3903 25 ^*0458 
5*3317 26 4*9873 
6*2732 27 


O 

0*2799 26 
1*2214 2 7 
2*1629 
3*1044 


7*2147 

8*1662 

9*0977 


Mesa 

0*8770 3 

1*8185 4 

1 2*7699 5 

2 3*7014 6 

3 4*6429 7 

4 6-6S44 8 

5 6*5256 9 

6 7*4674 lO 

7 8*4089 11 

8 9*3501 12 

9 10*2919 13 
510*6363 1011*2334 14 
611*5778 11 12*1748 1 5 

7 12*5193 12 13*1163 16 

8 13*46p7 13 14*0578 17 


^ Chaitra 
<o whon there 
*7* Is Adhika 

o 


6*9288 

6*8703 

7*8118 

8*7533 

9*6948 


Masa 

0*5325 

1*4740 

2*4155 

3*3570 

1*2985 

5*2400 

6*1815 

7*1230 

8*04445 

9*0060 

9*9475 
10*8889 
11*8304 
12*7719. 
13*7134 
14*6549 
15*5964 
16*6379 
17*4794 
18*4201 
19*3624 


9 14*4022 1 4 14*9993 3 8 
6 15*6881 10 15*3437 1515*9408 3 9 
2516*3769 2 16*0325 7 16*6296 1116*2852 16 16*8823 20 

2617*3184 316*9740 817*5711 1217*2267 1 7 17*8238 21 

2718*2599 417*9155 9 18*5126 13 18*1682 18 18*7663 22 
119*2014 5 18*8570 10 19*4541 14 19*1097 19 19*7068 23 
2 20*1429 6 19*7985 1120*3956 15 20*0512 2 0 20*0487 2 4 20*8033 

331*0844 7 20*7310 3 2 21*3371 16 20*9927 2 1 21*5897 2 5 21*2453 

4 22*0259 8 21*6815 13 22*2780 1721*8341 22 22*5310 2 6 22*186S 

5 22*9074 9 22*6230 14 23*2200 1822*8750 23 2 3*4727 27 23*1209 

6 23*9088 10 23*5045 1 5 24*1615 19 23*8171 24 24*4137 1 24-0098 

7 24*8504 11 24*5059 16 25-1030 2 0 24*7586 2 5 25-3557 2 26*0113 

8 25*7918 12 25*4474 17 26*0445 21 25*7001 26 26*2972 3 26*9528 

9 26*7388 13 26*8889 18 26*9860 2 2 26*6417 2 7 27*2387 4 20*8943 

1027*6748 1 427*3804 19 27*9276 2 3 27*5881 128*1802 5 27*8858 

1128*6103 15 28*2719 80 28*8690 2 4 28*5247 2 29*1217 6 28*7772 

1629*2134 8529*4861 


TOO AS. 

See note on annual correction supra. 


0 4*11030 

1 3*97117 

2 3*83198 
33*69279 

4 3*55360 

5 3*41441 


6 3*27522 

7 3*13603 

8 2*99684 14 2*16170 

9 2*85765 152*02251 


w 

2.2 2*44008 

13 2*30089 


102*71846 

112*^7927 


161*88832 
171*74418 


01 *00139 
•02 *00278 
*03 *00417 
*04 *00557 
•05 *00696 
•06 *00835 
•07 *00974 
•08 *01113 
•09 ‘01253 
*10 *01392. 

•11 *01630 
*12 '01670 
>13 -01809 
•14*01949 
*15 *02088 
•16 *02227 
*17 *02866 
*18 *02505 
*19 *02645 
'20 *02784 


•21 '02923 
•22 *03063 
•23 *03281 
•24 *03340 
•25 *03480 
*26 *03019 
*27 *03768 
•28 *08897 
•29 *04086 
•30 *04176 

*31 *04315 


*04454 
■04593 
*34 *04732 
•35 *04872 
*36 *05011 
*05150 
*05289 


*32 

33 


*37 

*38 


*39 *05428 


•58 

*59 


181*60494 
19 1*46676 
201*32656 
211*18737 

22 1*04818 

23 0*90899 


*41 *05707 
*42 *05846 
*43 *06985 
*44 *06124 
*45 *08203 
*46 *06493 
*47 *00542 
*48 *06681 
•49 *06820 
•SO *06959 

*51 *07098 
•52 *07238 
*53 *07377 
*64 *07516 
*55 *07655 
*56 *07795 
‘57 *07934 
*08073 
*08212 


*61 *08491 
•62 *08630 
•63 *08769 
•64 *08908 
*65 *09047 
•66 *09180 
*67 *09336 
*09465 
‘09604 


*68 
•69 
•70 *09743 


71 

*72 


•76 

•77 

*78 


240*76980 
250*63061 
260*19142 
270*35223 
2 8 0*21304 
290*07385 


•81 -11274 
•82 THIS 


*83 

■84 


*11563 
*11692 
•85 *11631 
-86 *11970 
*87 *12109 
*88 *12249 
*89 *12388 
*90 *12527 


09882 

■10022 


*73 *10161 
■74 *10300 
•75 *10439 


•40 '05568 *60 '08351 


10578 
T0798 
10S51 

79 *10996 

80 *11135 


*91 *12668 
•92 *12805 
*93 *12945 
*94 *18084 
*95 *18223 
*96 *13362 
*97 *13601 
*98 *18641 
*99 *18780 







BRAHMA SIDDHANTA AND SIDDHANTA ^IEOMAl^I EYE-TABLE 


y Calendar to "be used with Table II, as directed in specimen problems, for ascertaining the A.D. mouth 
and day corresponding* to any solar date, lunar tithi, nakshatra, yoga or karana. 
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Vaisakha, 


Ashadha— cont. Bhadrapada-^cwif. Karttika— cont. 


Pausha— cont. 


O ’9843 
1 ’9687 
g *9530 

3 *9374 

4 *92J 7 

5 *eo6i 

6 -8904 

7 *8748 

8 '8692 

9 '8435 

10 *8279 

11 8122 

12 *7966 

13 *7809 

14 - 7652 


15 

16 
17 


7496 

*7340 

*7183 

■7027 


0984 
1*969 
2953 
3 987 
4*921 
5’ 906 
6*890 
7*875 
8’859 
9*843 
10827 
12 11*812 

13 12*797 

14 13*781 

15 14*765 

1 15*750 

2 16 734 

3 17*718 

4 18*703 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


64 

65 

66 

67 

68 


9673 

9516 

9360 

9203 

•9047 


69 *8891 

70 *8734 


71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 


■8578 

•8421 

■8265 

•8108 

■7952 

'7795 

■76S9 

■7482 

7326 

7169 

■7013 

6856 


6 9858 

7 10-842 

8 1T827 

9 12811 

10 13-796 

11 14-780 

12 15764 

13 16*749 

14 17*733 

15 18717 

1 19*702 

2 20*686 

3 21:670 

4 22-655 

5 23*639 

6 24-623 

7 25-608 

8 26-592 

9 0-022 


128 *9502 11 18*732 

129 *9346 12 19*716 


130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 


■9189 13 20*700 
9033 14 21*685 

8876 15 22*669 


8720 
■8563 
8407 
■8251 
8094 
7938 
7781 
7625 
7468 
7312 10 
7165 13 
6909 12 
6842 13 
6686 14 


28-654 
24-638 
25622 
26607 
0 036 
1021 
2005 
2-989 
3974 
4958 
5*942 
6927 
7*911 
8-896 


192 

193 

194 

195 

196 

197 

198 

199 

200 
201 
202 

203 

204 

205 

206 


•9332 1 

•9175 2 

*9019 3 

•8862 4 
•3706 5 

•8549 6 

*8393 7 

•8236 8 

•8080 9 

*7924 iO 
*7767 11 
-7611 12 
*7454 13 
*7298 14 
*7141 15 


0*051 
1*035 
2*020 
3004 
3-988 
4’973 

5- 957 

6- 941 

7- 926 
8*910 
9-894 

10- 879 

11- 863 

12- 848 
18*882 


Margasirsha. 


19 *6870 

5 19'687 

83 ' 6700 10 

1005 

147 6529 15 

9*880 

207 

*6986 

1 14816 

20 -0714 

6 20-671 

84 *6543 

11 

1*991 




208 

*6828 

2 15-801 

21 6557 

7 2! 656 

85 *6387 

12 

2-975 




209 

•6672 

3 16785 

22 -6401 

8 22 640 

86 0231 

13 

3-059 

Asvina. 


210 

6615 

4 17-709 

23 *6244 

9 23 624 

87 *6074 14 

4*944 




211 

*6359 

5 18 754 

24 ‘6088 10 24-609 

88 *6918 15 

5-928 

148 6373 

1 

10*864 

212 

*0202 

6 19 7S3 

25 5932 

11 25*593 




149 '6216 

2 

11*849 

213 

*6U46 

7 20 722 

26 '5775 

12 26 677 

0 



150 '6060 

3 

12*833 

214 

•6889 

8 21*707 

27 '5619 

13 0*007 

Sravana 


151 '5904 

4 13-817 

215 

*5783 

9 22*691 

28 -5462 14 0-982 




152 '5747 

5 14'802 

216 

*5570 

10 23 675 

29 5306 15 1-97(5 

89 '5761 

l 

6*912 

153 '5591. 

G 15*786 

217 

*£420 

11 24*660 



90 5«0S 

2 

7-897 

154 '6434 

7 1C/770 

218 

*6264 

12 25 844 



91 '5443 

3 

8*881 

155 'o278 

8 17*755 

219 

*5107 

13 26*628 

Jveshtha. 

92 '5292 

* 

9*865 

156 -5121 

9 18*739 

220 

*4951 

14 0'058 



93 '6135 

5 10*850 

157 '4965 

10 19*723 

221 

*4794 

15 1*043 

30 -6149 

1 2*960 

94 -4979 

6 11-834 

158 -4808 

11 20*708 

222 

•4638 

1 2*027 

31 -4993 

2 3*945 

95 -4822 

7 

12*818 

159 '4652 

12 21*692 

223 

*4481 

2 3*011 

32 -4986 

3 4-929 

96 -1666 

8 13-803 

160 '4495 

13 22*676 

224 

*4326 

3 3*996 

33 -4680 

4 6*918 

97 -4509 

9 14-787 

161 '4339 

14 23*661 

225 

*4168 

4 4*980 

34 -4523 

5 6*806 

98 -4353 

10 15*771 

162 '4182 

15 

24*04$ 

226 

*4012 

5 5*964 

35 -4307 

0 7*882 

99 -4190 

11 

16-756 

163 '4028 

1 

25*680 

227 

•8855 

6 6049 

36 1210 

7 8866 

100 '4040 

12 

17740 

164 '3869 

2 26*614 

228 

*3099 

7 7*933 

37-4084 

8 0*861 

101 -3883 

13 

18-726 

165 8713 

3 

0*044 

229 

3542 

8 8-917 

38 -3898 

9 30 835 

102 -3727 

14 19709 

166 '3566 

4 

1*028 

230 

•3386 

9 9*902 

39 -3741 

10 11*819 

103 -3271 

15 20 693 

167 -3400 

5 

2012 

231 

•3229 

10 10-880 

40 '3585 

11 12*804 

104 3414 

1 

21678 

163 '3244 

6 

2-997 

232 

*3073 

11 11-870 

41 '3428 

12 13*788 

105 '3253 

2 

22 662 

169 '3087 

7 

3*981 

233 

*2916 

12 12 855 

43 -8372 

13 14*773 

106 3101 

3 

23646 

170 '2981 

8 

4*965 

234 

*2760 

13 13*839 

43 8115 

14 15-757 

107 '2945 

4 24*631 

171 '2774 

9 

5*950 

235 

•2604 14 14-824 

44 -2959 

16 16*741 

108 '2788 

5 25*615 

172 '2618 

10 

6*984 

236 

•2447 

15 15-808 

45 '2802 

1 17*726 

109 '2632 

6 26 599 

173 *2461 

11 

“7*918 




46 -2646 

2 18*710 

110 '2475 

7 

0029 

174 '2305 

12 

8*903 




47 '2489 

3 19*694 

111 2319 

8 

1013 

175 '2148 13 

9*887 


Fausha 

48 -2833 

4 20*679 

112 '2162 

9 

1*998 

176 1992 14 

10*872 




49 -2176 

6 21*603 

113 '2006 

IO 

2*982 

177 1835 

15 Jl'856 

237 

•2291 

1 16*792 

50 -2020 

6 22-647 

114 1849 

11 

3*966 




238 

•2134 

2 17*777 

51 1863 

7 23*632 

115 1693 

12 

4-951 




239 '1978 

3 18-761 

52 -1707 

8 24610 

116 1538 

13 

5*835 

Karttika. 

240 1821 

4 19*745 

53 -1651 

9 25*600 

117 1380 14 

6*920 




241 

*16t?5 

5 20*730 


54 

55 

56 

57 

58 

59 


*1394 10 26*585 118 *1223 15 7*904 


*1288 11 
*1081 12 
•0025 13 
*0708 14 
*0612 15 


0015 

0-900 

1*983 

2068 

3952 


Bhadrapada. 
119 


Asliiidhoit 


60 

61 

62 

62 

m 


*0455 

*0299 

■0142 

*9986 

*0820 


4936 

5- 921 

6- 906 
7*689 
8*874 


120 

121 

122 

123 

124 


-10G7 

*0911 

*0754 

0598 

0441 

0285 


125 0128 

125 *0972 

126 *9815 

127 *0650 


1 8-888 

2 0*873 

3 10*857 

4 IX 841 

5 12 826 

6 18-81<) 

7 14*794 

8 15 779 

9 16-763 
10 17*747 


178 

179 

180 
181 
182 
3 83 
134 

185 

186 

187 

188 
188 
189 
390 
191 


1679 
1522 
1366 
-1209 
-1053 
*0896 
*0740 
*0584 

*0427 

*0271 

*0114 

*9958 

*9801 

*9645 

•9488 


1 12840 

2 13-826 

3 14809 

4 15*793 

5 16*778 

6 17*762 

7 18*716 

8 19*731 

9 20-715 

10 21*699 

11 22-684 

12 23*668 
IS 24*652 

14 25-637 

15 26-621 


242 *1508 

243 *1352 

244 *1195 

245 *1039 

246 -0882 

247 *0726 

248 *0569 

249 *0413 

250 0257 

251 *0108 

251 *0944 

252 -9787 

253 -9631 

254 *9474 

255 *9318 


6 21*714 

7 22*608 

8 23*683 
0 24*667 

10 25 651 

11 26*636 

12 0*065 
1*050 
2*034 
8 019. 
4003 
4-987 
5'972 

6- 956 

7- 040 


256 

257 

258 

259 

260 
261 
262 

263 

264 

265 


*9161 6 

•9005 7 

•8818 8 
*8692 9 

8536 10 
•8379 11 
8222 12 
•8066 13 
•7909 34 
7752 15 


8- 926 

9- 909 
10*893 
11-878 
12*862 

13- 846 

14- 831 
15815 
16*799 
37*784 


lUXagha. 


266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 
273 

279 

280 
281 
282 

283 

284 

285 

286 

287 

288 
239 

290 

291 

292 

293 

294 

295 


•7597 
*7440 
•7284 
•7127 
*6971 
*6814 
*6658 
*6501 
•6345 
•6188 10 
*6032 11 

*5875 12 
*6719 13 
■6562 14 
'5406 15 
•5249 
’6093 
■4937 
•4780 
•4624 
'4467 
‘4311 
4154 
'3998 
3841 10 
‘3685 11 
■3528 12 
‘3372 13 
•3215 14 
3059 15 


18- 768 

19- 753 

20- 737 

21- 721 
22706 
23C90 

24- 674 

25- 059 
26643 

0*07» 

1067 

2041 

3*026 

4*010 

4*995 

6*979 

6*963 

7*948 

8*932 

9-916 

10*901 

11*886 

12*860 

13*854 

14-838 

16-822 

16807 

17*791 

18-776 

19*760 


Phalgnna. 


296 

297 

298 
“299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

314 

315 

316 

317 

318 

319 


*2902 
*2746 
*2589 
*2433 
*2277 
*2120 
-1964 
-1807 
*1651 
* 1494 
*1338 
*1181 
*1025 
*0868 
•0712 
•0555 
•0399 
*0242 
•0086 


9773 

9617 

9460 

9304 

9147 


1 20*744 

2 21*729 

3 22*713 

4 23*697 

5 24*082 

6 2 5*606 

7 26*650 

8 0*080 
1*064 
2-049 
3’C V 38 
4*017 
6*002 

6- 986 
6*971 

7- 955 
8*939 
0*924 

10-908 

5 11*892 

6 12 877 

7 13861 

8 14845 

9 15 830 
10 16-214 


9 

10 

11 

12 

13 

14 

15 
1 
2 

3 

4 


P halgun w~*c ont . 

320 *8991 11 17*798 

321 *8834 12 18*783 

322 *8678 13 19*767 

323 *8521 14 20*751 

324 *8365 15 21*736 

Chaitra (when there 
is no adhika mom). 


325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 


•8208 
•8053 
•7895 
*7739 
•7582 
*7426 
*7209 
*71 IB 
*6957 
•6800 
*6644 
'6487 
*6831 
*6174 
• 60.18 
*5861 
•5705 
•5548 
•5392 
*5235 
•5079 
•4922 
•4706 
•4610 
•4453 
•4297 
•4140 
•3984 
•3827 
•3671 


1 22’ 720 

2 28*70$ 
8 24-089 

4 25*073 

5 26-058 
0-087 
1072 
2*056 
8*040 
4025 
5009 
5*993 
6*978 
7*902 
8*947 
9981 

10915 

3 11 900 

4 12-884 
13-868 
14*853 

15- 837 

16- 831 
_ 17*866 

10 18790 

11 19-774 

12 20*759 

13 21-743 

14 22*727 

15 23*712 


7 

8 

9 

10 

11 

12 

13 

14 
J 5 

1 

2 


5 

6 

7 

8 
9 


Chaitra (when there 
is ndhika masa). 


355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

377 

378 

379 

380 

381 

382 

383 


•3514 
*3858 
3201 
3045 
•2888 
•2732 
2575 
•2419 
2262 
•2100 10 
*1550 11 
1793 12 
1637 13 
*1480 14 

*1324 15 

*1167 

•ion 

•0S54 
*0698 
•0541 


'0386 6 


0228 
*0072 8 

•9915 9 

*9759 IO 
•9602 11 
•9446 12 
'9290 13 
*9133 14 
.8977 15 


24 695 
25*681 
26-665 
0 095 
1*079 

2- 063 

3- 048 
4032 
5*016 
6-001 
0*985 

7- 969 

8- 954 
9*938 

10*928 

11-907 

12*891 

13- 876 

14- 860 
15* 844 
10*820 
17*813 
18*797 
19*782 
20*766 
21*750 
22*736 
23*719 
24-703 
25*688 





e—EYE TABLE POB TITHIS. 

Moon's anomaly and equation of the centre expressed in days and fractions of a day. 

(SURYA SIDDHANIA.) 



£ 


Eqn. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 


9 

8 

7 

•00 

*000 

•Oil 

•0*23 

Moon s anomaly in days. 
•034 *016 -057 

•069 

•081 

-092 

•104 

*413 

7*803 

7 338 

7-374 

•01 

•115 

*127 

•138 

*150 

*162 

*173 

•185 

*196 

*203 

*219 

*412 

7*611 

7*622 

7633 

*02 

•231 

•242 

•254 

*265 

*277 

*289 

*301 

*313 

*324 

*330 

411 

77J8 

7*728 

7-739 

-03 

*347 

•359 

*37U 

*382 

•393 

*405 

416 

■428 

•439 

*451 

410 

7-822 

7832 

7-843 

*04 

-462 

*474 

*485 

*497 

*508 

*520 

•531 

*543 

*554 

*560 

409 

7-906 

7 913 

7-919 

•05 

*577 

•589 

*600 

•612 

•623 

834 

*646 

•657 

*669 

*680 

408 

7970 

7 977 

7983 

•06 

*692 

•703 

*715 

•726 

•738 

*749 

‘76 i 

-772 

*784 

*795 

*407 

8 035 

8041 

8048 

-07 

•807 

*819 

•831 

*843 

*855 

•867 

•879 

-891 

-903 

•915 

406 

8 099 

8*105 

8112 

•08 

*927 

*939 

*951 

962 

*974 

*985 

*997 

1008 

1*020 

1031 

405 

8*161 

8*165 

8170 

•09 

1*043 

1*055 

1*067 

1-079 

1*091 

1*103 

1*115 

ri27 

1*139 

1151 

404 

8*207 

8*211 

8-210 

•10 

1163 

1175 

1*187 

1199 

1*211 

1*223 

1235 

1*247 

1-259 

1 271 

403 

8252 

8 257 

8*262 

8-308 

11 

1-283 

1*295 

1-307 

1*319 

1*331 

1-343 

1 355 

1‘367 

1 379 

1*391 

-402 

8*299 

8-303 

12 

1-403 

1415 

1427 

1*439 

1*451 

1463 

1475 

1*487 

1*499 

1-511 

*401 

8-345 

8-349 

8354 

•13 

1*523 

1-535 

1 547 

1*559 

1571 

1-583 

1*595 

1608 

1-620 

1 632 

400 

8-391 

8 325 

8400 

*14 

1*64.5 

1-657 

1*669 

1*682 

1-694 

1-708 

1*719 

1*731 

1743 

1*756 

39 

8*463 

8o04 

8*540 

15 

1-768 

1*789 

1‘793 

1*805 

1-817 

1-830 

1842 

1-854 

1*867 

1*879 

*38 

8-808 

8-838 

8-867 

16 

1*891 

1-904 

1*918 

1*929 

1941 

1-954 

1*966 

1*979 

1*991 

2 004 

37 

9.085 

0*110 

9135 

17 

2016 

2029 

2041 

2054 

2-066 

2 079 

2 091 

2*104 

2*117 

2129 

36 

9*825 

9 347 

9369 

•18 

2*142 

2165 

2*168 

2*181 

2194 

2 207 

2*220 

2*233 

2-246 

2259 

35 

9 542 

9-562 

9-681 

19 

2*272 

2*285 

2*298 

2*311 

2*324 

2*337 

2*350 

2*363 

2*376 

2*389 

*34 

9-733 

9*752 

9-771 

•20 

2*402 

2*415 

2*428 

2441 

2*454 

2*467 

2*480 

2*493 

2*506 

2-519 

33 

9-913 

9*930 

9 948 

21 

2*633 

2*546 

2560 

2 573 

2*587 

2-600 

2*614 

2*627 

2-641 

2-654 

32 

10-086 

10*102 

10118 

22 

2*668 

2-681 

2*695 

2-708 

2 722 

2*735 

2-749 

2*762 

2*776 

2*789 

31 

10245 

10*260 

10*276 

23 

2*803 

2 817 

2-831 

2845 

2*859 

2*873 

2*887 

2-901 

2*915 

2929 

30 

10-397 

10*412 

10-426 

24 

2*943 

2*957 

2 971 

2 985 

2 999 

3*013 

3027 

3*041 

3*055 

3 070 

•29 

10*542 

10557 

10-571 

25 

3*G85 

3-099 

3113 

3 127 

3*141 

3 155 

3169 

3 183 

3198 

8 213 

28 

10*685 

10*099 

10 71 2 

26 

3228 

3243 

3-253 

3 273 

3*288 

3-303 

3*318 

3-333 

3 348 

3-363 

27 

10*820 

10 834 

10 8*7 

27 

8*378 

3*398 

340S 

3 423 

3*437 

3*453 

3468 

3484 

3 499 

3515 

•26 

10*952 

10-565 

10978 

*28 

3530 

3-546 

3-561 

3-577 

3592 

3-608 

3623 

3 639 

3*654 

8*670 

25 

11082 

11*095 

11-108 

29 

3*686 

3702 

3-718 

3*734 

3 750 

3*767 

3*783 

3*800 

3-816 

3833 

*24 

11-205 

11 218 

11*230 

•30 

3’849 

3-866 

3-882 

3*899 

3*915 

3-932 

3-948 

3985 

3*981 

9-995 

23 

11*326 

11*338 

11-350 

31 

4014 

4031 

4048 

4065 

4-083 

4*100 

4*118 

4*135 

4153 

4170 

22 

11*446 

11*457 

11*469 

•32 

4*188 

4*205 

4*228 

4-241. 

4-259 

4-277 

4*295 

4*313 

4*331 

4*349 

21 

11 561 

11572 

11-584 

33 

4*368 

4*887 

4*407 

4*4*26 

4*445 

4*465 

4*484 

4*503 

4*523 

4*542 

•20 

11*670 

11*687 

11*698 

•34 

4*561 

4-581 

4*600 

4*619 

4*639 

4*658 

4*679 

4*700 

4-721 

4*742 

*19 

11*786 

11-797 

11-808 

35 

4763 

4*784 

4*805 

4*826 

4-847 

4868 

4*889 

4*910 

4.931 

4-953 

*18 

11-896 

11*907 

11-918 

36 

4*976 

4-999 

5*022 

5*046 

5070 

5094 

5X18 

5*142 

5.166 

5-190 

17 

12006 

12*016 

12027 

•37 

5*214 

5*238 

5*262 

5 288 

5-315 

5-342 

5*369 

5-396 

5-423 

5450 

*16 

12111 

12*122 

12132 

38 

5-477 

5-504 

5-531 

6*558 

5*589 

5*621 

5*652 

5*684 

5*715 

5.747 

15 

12-216 

12*226 

12*237 

*39 

5*778 

5-810 

5-841 

5-879 

5*917 

5955 

5-993 

6-031 

6*069 

6*107 

•14 

12-319 

12*330 

12-840 

400 

6*145 

6150 

6-154 

6159 

6*164 

6169 

0*174 

6-179 

6*184 

6*188 

13 

12*423 

12*433 

12-443 

401 

6193 

6*198 

6-202 

6*207 

6-212 

6-216 

6-222 

6*227 

6232 

6-236 

*12 

12524 

12*534 

12-544 

402 

6*241 

6-246 

6-250 

6*255 

6*260 

6-264 

6-270 

6*275 

6*280 

6*284 

*11 

12*624 

12-634 

12-614 

403 

6*289 

6*294 

6 298 

6 303 

6-308 

6*312 

6-318 

6 323 

6-328 

6*333 

10 

32*724 

12*734 

12-744 

*404 

6-337 

6*342 

6-346 

6*351 

6356 

6-360 

6*366 

6371 

6*376 

6-381 

09 

12*824 

12*83 4 

12-844 

405 

6*386 

6*391 

6*395 

6*399 

6404 

6-408 

6*414 

6 419 

6-424 

6128 

*08 

12-924 

12*933 

12943 

-4C6 

6433 

6*4,39 

6*446 

6-462 

6*459 

6-465 

6*473 

6479 

6*486 

6-492 

07 

13020 

13*030 

13040 

407 

6*499 

6*505 

6*512 

6-518 

6 625 

6*531 

6-539 

6.545 

6*552 

6*658 

*06 

13-120 

13*129 

13-139 

408 

6565 

6*571 

6*578 

6*584 

6*591 

6-597 

6605 

6*612 

6-618 

6 625 

05 

13-215 

13*224 

13-234 

409 

6*631 

6*638 

6*644 

6*651 

6-C67 

6 664 

6-671 

6*678 

6684 

6*691 

*04 

13*309 

13*319 

13*328 

*410 

6*697 

6*704 

6*710 

6-717 

6 724 

6*734 

6*746 

6-756 

6*767 

6*777 

03 

13*404 

13 414 

13*423 

411 

6-788 

6798 

6*809 

6-819 

6-830 

6*840 

6*852 

6-862 

6-873 

6*883 

02 

13*499 

13*509 

13*518 

•412 

6-894 

6*904 

6*915 

6925 

6*936 

6*947 

6 9 59 

6*970 

6-981 

6-992 

01 

13590 

13 605 

13 615 

*13 

7003 

7-0J4 

7-050 

7’086 

7*122 

7*158 

7*195 

7*231 

7*267 

7*303 

00 

13*691 

13*701 

13 710 


6 

Moon’ 

7410 

7 644 
7*749 
7*853 
7926 
7*990 
8054 

8 IIS 
8*175 
8-221 

8267 

8-313 

8359 

8‘405 

8*576 

8- 897 
9160 

9 391 
9*600 
9790 

9- 965 
10*134 
10*291 
10*441 
10 586 
10726 
10*861 

10- 991 

11 - 120 
11242 

11-362 

11*480 

11-695 

11*709 

11*819 

11- 929 
12*038 
12*143 
12*247 
12*350 
12*454 

12- 554 
12-654 
12-754 
12-854 
12*952 
13*050 
13*148 
13*243 
13 338 

13*433 

13*528 

13624 

13720 


5 

s anomaly 
7-445 
7-654 
7759 
7*863 
7*931 

7- 996 
8060 
8124 
8*179 

8- 225 

8271 
8317 
8-363 
8*409 
8*612 
8926 
9*185 
9*413 
9619 
9*809 
9*982 
10150 

10- 307 
10*155 
10600 
10739 
10874 
11004 
11*132 

11- 254 

11-374 
11-492 
11-607 

11- 720 
11 830 
11*940 

12- 018 
12*153 
12-257 
12*361 

12-464 
12564 
12-064 

12- 764 
12*864 
12*962 
13*060 
33158 
13 253 

13- 347 
13442 
13*538 
13*634 
13 730 


4 

in days. 

7- 481 
7*865 
7*769 
7*873 

7 938 
8*002 

8 066 
8130 
8183 
8 229 

8 275 
8 321 
8 367 
8*413 

8- 643 
8956 

9- 210 
9435 
9*638 
9826 

10-000 

10*166 

10-322 

10- 470 

10 815 
10*753 
10 888 

11- 017 

11 114 

11-266 

11-386 

11- 503 
11618 
11*731 
11841 
11*951 

12- 059 
12*164 
12*268 
12*371 

12*474 

12*574 

12*674 

12*774 

12*874 

12*971 

13*070 

13167 

13*262 

13- 357 

13-452 

13*548 

13*643 

13*739 


7517 

7-676 

7780 

7- 880 
7944 

8- 049 

8 073 
8137 
8*188 

8-231 

8 280 
8326 

8- 372 
8418 
8684 
8985 
9235 

9- 457 

9-657 

9 844 
10017 
10182 

10-338 

10-484 

10- 629 
10*766 
10*900 
11030 
iri5G 

11- 278 

11- 398 
11 515 
11 630 
11742 

11 852 
11*962 
12*069 

12- 174 

12- 278 
12381 
12*484 

12 584 
12*684 
12*784 
12*884 
12 981 
13*080 
13*177 

13- 271 
13'3C6 

13*461 

13-653 

13-053 

13*749 


2 

7*553 
7 686 
7'790 
7*887 

7 951 
8015 
8079 

8 143 
8193 
8239 
8*285 
8*331 

8 377 

8- 423 
8*720 
9010 

9 259 

9- 479 
9676 
9‘361 

10034 
10198 
10*353 
10*499 
10 643 
10780 

10- 913 
11*043 
11*168 
11*290 

11*410 

11- 526 
11*641 
11*753 
11*863 
11*974 
12*080 
12*185 
12*288 
12*39 2 

12- 494 
12*594 

12 694 

12- 794 
12*894 
12990 
13*090 

13 186 
13 281 

13- 376 

13*471 

13*567 

13*663 

13*758 


7589 
7697 
7801 
7893 
7957 
8022 
8*086 
8 150 
8*197 

8-243 
8-289 
8 335 
8-381 

8- 427 

8 749 

9 035 
9281 
9 500 
9695 

9- 878 
10052 

10- 214 
10 368 
10*513 

10 657 
10793 
10*926 
11*056 

11- 180 
11*302 

11 422 
11*638 
11 653 
11*764 
11874 
11*984 
12*090 
12193 
12*299 
12*402 

12- 504 
12*604 
12*704 
12*804 
12*904 
13*000 
13*100 
13*196 

13- 290 
13*385 

13480 

13577 

13*672 

13*768 


7*600 

7*707 

7*811 

7*900 

7 964 
8028 

8 092 
8156 
8*202 
8-248 

8‘294 
8 340 

8 386 
8*432 

8- 779 
9060 
9303 

9 521 
9714 

9- 896 

10069 

10229 

10383 

10-528 

10671 

10- 807 
10*939 
11069 
11*192 
11314 

11*434 

11*549 

11- 664 
1V775 
11*885 
11*995 
12*101 

12- 206 
12*309 

12-412 

12*514 

12-614 

12*714 

12*814 

12- 914 
13*010 
13*110 

13- 205 
13.300 
13*395 

13*490 

13*536 

13-682 

13*777 


-v] 
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Eqn. 


00 

01 


02 

03 


04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 


e—OEYB-TABLE FOS TITtitlS-ccnimuel 

Moon's anomaly and equation of ilie centre expressed in days and fractions of a day. 


0 

i 

2 

3 4 5 6 

Moou’s anomaly in days. 

7 

8 

9 

Bqu. 

+ 

9 

8 

7 

6 5 4 

Mood’s anomaly in days. 

3 

2 

1 

0 

13*777 

1337$ 

13-788 

13*796 

13*805 

13815 

13*824 

13834 

13844 

13853 

13863 

*413 

20252 

20*287 

20323 

20-359 

20*396 

20*432 

20*468 

20504 

20*540 

20 551 

13'8S2 

18891 

13*901 

13*911 

13*920 

13 930 

13*939 

13*949 

13*958 

-412 

20-562 

20*573 

20*584 

20-595 

20*607 

20*018 

20-029 

20*629 

20 650 

20 660 

13*968 

13 977 

13*987 

13*996 

14*006 

14*016 

14026 

14*036 

34*045 

14055 

•411 

20 671 

20*681 

20*692 

20*702 

20*714 

20*724 

20*735 

20-746 

20 750 

20*766 

14*064 

14*156 

14*255 

14 074 

14*083 

14093 

14*102 

14-112 

14121 

1413L 

14140 

14*150 

410 

20*777 

20*787 

20*798 

20 808 

20820 

20*830 

20*837 

20 844 

20*850 

20*857 

14189 

14178 

U*18S 

14197 

14*207 

14-216 

14*226 

14235 

14-245 

*409 

20-863 

20-870 

20876 

20883 

20 890 

20*897 

20*903 

20*910 

20*916 

20-923 

14-264 

14*273 

14*283 

14292 

14*301 

14-311 

14*320 

14*330 

14-339 

*408 

20*929 

20936 

20*942 

20-949 

20*957 

20963 

20*970 

20*976 

20*883 

20 889 

14*349 

14-358 

11*368 

14*377 

14*387 

14*396 

14*406 

14*415 

14*425 

14*434 

•407 

20*996 

21*002 

21*009 

21*015 

21*023 

21029 

21*036 

21*042 

21049 

21*055 

14*444 

14-434 

14464 

14*474 

14*484 

14*494 

14*504 

14*514 

14524 

. 14*534 

*406 

21*062 

21*068 

21*075 

21*081 

21*089 

21095 

21*102 

21*108 

21*113 

21*121 

14*544 

14-554 

14*561 

14*573 

14*583 

14*592 

14602 

14*611 

14*621 

14630 

405 

21*125 

21*129 

21*134 

21*139 

21145 

21149 

21*154 

21159 

21*168 

21*168 

14*640 

14 650 

14*660 

14*670 

14-680 

14*690 

14*700 

14*710 

14*720 

14*730 

-404 

21*173 

21177 

21 182 

21*187 

21*193 

21197 

21*202 

21*207 

21*211 

21*216 

14*740 

14750 

14*760 

14 770 

14*780 

14*790 

14*800 

14*810 

14*820 

14*830 

•403 

21-220 

21*225 

21*230 

21*235 

21*241 

21*245 

21*250 

21*255 

21 259 

21264 

14*840 

14850 

14*860 

14*870 

14*880 

14-890 

14*900 

14*910 

14*920 

14*930 

402 

21*269 

21*273 

21*278 

21 283 

21-289 

21*293 

21-298 

21*303 

21*307 

21*312 

14*940 

14950 

14*960 

14 970 

14*980 

14 980 

15*000 

15*010 

15020 

15*030 

‘401 

21-317 

21*321 

21*326 

21*331 

21*337 

21*342 

21-347 

21352 

21*356 

21*861 

15*0-40 

15-050 

15*080 

15070 

15*080 

15*090 

15*100 

16*111 

15121 

15-131 

*400 

21*360 

21*370 

21375 

21*380 

21*880 

21*390 

21*395 

21 400 

21*404 

21*409 

15*142 

15-152 

15162 

15*173 

15*183 

15193 

15-204 

15*214 

15*224 

15*235 

39 

21*447 

21-485 

21*523 

21561 

21*599 

21637 

21-675 

21*713 

21*744 

21*776 

15*245 

15-255 

15*266 

15*276 

15286 

15297 

15*307 

15*317 

15*328 

15*338 

•38 

21807 

21 839 

21*870 

21*S02 

21*933 

21 965 

21*996 

22 023 

22050 

22X77 

15*348 

15-359 

15*369 

15*380 

15*390 

15*401 

15*411 

* 15*422 

15 432 

15*443 

*37 

22104 

22*131 

22*158 

22*185 

22*212 

22*239 

22*266 

22*292 

22*316 

22-340 

15*453 

15464 

15 474 

15*485 

15*495 

15*506 

15*516 

15*527 

15*538 

15 548 

36 

22*364 

22*388 

22*412 

22*436 

22*460 

22*484 

22-508 

22-532 

22-555 

22*578 

15*559 

15-570 

15 581 

15*592 

15*603 

15*614 

15*625 

15*636 

16647 

15658 

35 

22601 

22 623 

22*644 

22-665 

22*686 

22*707 

22728 

22*749 

22*770 

22*791 

15*669 

15-680 

15*691 

15*702 

15*713 

15*724 

15*735 

15-746 

15*757 

15-768 

*34 

22*812 

22*833 

22*854 

22*875 

22*896 

22*915 

22-935 

22954 

22*973 

22*993 

15*770 

15-790 

15*801 

15812 

15823 

15 834 

15845 

15*856 

15*867 

16-878 

•33 

23 012 

23*031 

23*051 

23-070 

23*089 

23*109 

23*128 

23*147 

28*167 

23*186 

15*890 

15-901 

15*913 

15*921 

15-936 

15*947 

15-959 

15*970 

15-982 

15*993 

•32 

23*205 

23*223 

23*241 

23 259 

23*277 

23-295 

23*313 

23*831 

23 349 

23*366 

16*005 

16016 

36*023 

16*039 

16*051 

16062 

16*074 

16-085 

16*097 

16*108 

‘31 

23384 

23-401 

23419 

23*486 

23*454 

23*471 

23*489 

23 506 

28-523 

23*540 

16*120 

18-132 

16*141 

16*156 

16*168 

16*180 

16192 

16-204 

16*210 

16*228 

30 

23556 

23*573 

23-589 

23*606 

23622 

23*039 

23655 

23-672 

23*688 

mos 

16*240 

16-252 

16*264 

16*276 

16-288 

16-300 

16312 

16*324 

16*336 

16-349 

*29 

23*721 

23-73S 

23*754 

23*771 

23*787 

23*804 

23*820 

23 836 

23*852 

23-868 

16*362 

16-374 

16*386 

16*398 

16-410 

10*422 

36*434 

16*446 

16*459 

16*472 

28 

23*884 

23*900 

23915 

23*931 

23*946 

23*962 

23*977 

23-993 

24*008 

24024 

16*485 

16-498 

16*511 

16524 

16*537 

16*550 

16*563 

16-576 

16*589 

16*602 

27 

24*039 

24-055 

24*070 

24*086 

24*101 

24*117 

24*131 

24146 

24*161 

24*176 

16*615 

16*628 

16*641 

16*654 

16*666 

16-680 

16*693 

16*707 

10*720 

16*734 

26 

24*191 

24-206 

24*221 

24*236 

24*251 

24-266 

24 281 

24*290 

24-311 

24*326 

18*747 

16-761 

16 774 

16*788 

16*801 

16*815 

16*828 

16*842 

16*855 

16*869 

*25 

24*341 

24-356 

24*371 

24-386 

24*399 

24*413 

24*427 

24*441 

24*455 

24‘469 

16*883 

16-887 

16*911 

16*926 

16*940 

16*955 

16*969 

16'984 

16*998 

17*013 

24 

24*484 

24*499 

24-513 

24*527 

24*541 

24*555 

24*569 

24*583 

24 597 

24*611 

17*027 

17-042 

17*056 

17*071 

17 085 

17*100 

17*114 

17*129 

17*143 

17158 

23 

24*625 

24*639 

24-653 

24-667 

24*681 

24*695 

24*709 

24*723 

24 737 

24*751 
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f-BYETABLE FOB NAKSHATRAS. 

Moon's anomaly and moon’s equation of the centre in days and fractions of a day. 

(SURYA SIDDHANTA.) 
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Moon’s anomaly and moon’s equation, of the centre in days and fractions of a-day. 
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Sun's anomaly expressed as days of the solar year and sun’s equation of the centre in fractions of a day. 
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Moon’s anomaly and equation of the centre expressed in days and fractions of a day. 
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Moon's anomaly and equation of the centre expressed in days and fractions of a day. 
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12-962 

12 973 

12*984 

12*995 

13006 

13*016 

13026 

13*037 

•374 

6*427 

0*434 

6-441 

6*448 

6*455 

6 463 

6*470 

6478 

6186 

6*494 

06 

13*048 

13*059 

13*070 

13*081 

13*092 

13*103 

13*114 

18*124 

13185 

13*145 

375 

6-601 

6*508 

6515 

6 622 

6529 

6*537 

6543 

6*550 

6*557 

6*584 

05 

13156 

13-166 

13-177 

13*187 

13*198 

13*208 

13*219 

13229 

13 240 

13*250 

376 

6*571 

6-578 

6-586 

6*592 

6*599 

0*607 

6*614 

6-621 

6628 

6*635 

04 

13*261 

18*271 

13 282 

18*292 

18 303 

13*313 

13324 

13334 

13-345 

13*355 

•377 

6*643 

6*650 

6-657 

6*665 

6*672 

6*680 

6*686 

6*094 

6*703 

6*718 

03 

13*866 

18 876 

13*387 

13*397 

18*403 

13*418 

13-429 

13*440 

13-450 

13*461 

378 

6*732 

6*744 

6-757 

6*770 

6*783 

0*797 

6810 

6 822 

6*834 

6*846 

02 

13*472 

13*483 

13*494 

13*504 

18*515 

13*526 

13*536 

13*547 

13-558 

13*568 

379 

6*858 

6*871 

6884 

6*897 

6*910 

6*923 

6*985 

6*948 

6*961 

6*974 

01 

18*578 

13 589 . 

13-600 

13*610 

13*621 

13*631 

13*642 

13*652 

13 863 

13*673 

380 

6*986 

7*010 

7-038 

7*066 

7*109 

7*139 

7180 

7197 

7236 

7*269 

00 

13*684 

13*694 

13*705 

13*715 

13*726 

18*736 

13*747 

13*757 

13*767 

13*777 
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Eqn. 

+ 

*00 

•01 

•02 

03 

04 

Q5 

*08 

•07 

08 

*09 

10 

11 

•12 

*13 

•14 

•15 

16 

•17 

•13 

19 

*20 

21 

•22 

23 

*24 

25 

•26 

•27 

*28 

•29 

30 

•31 

•32 

33 

34 

35 

36 
•370 
.371 

372 

373 

374 

375 
•376 
377 
•378 
379 
•380 


13‘986 

14093 

14*199 

14*304 

14-400 

14*517 

14625 

14734 

14- 843 
14953 
15064 
15 177 
15*292 
15*405 
15*521 
15*638 

15- 758 
15*880 

16*006 

16131 

16*259 

16393 

16*530 

16*670 

16*816 

16*966 

17*123 

17*288 

17*459 

17*644 

17- 836 
18*046 
18*274 
18‘541 

18- 847 
19*230 
19*283 
19*337 

19*395 

19456 

19- 528 

19-596 
19*666 
19*753 
19*877 
20*003 


13- 891 
13*996 
14*104 
14*209 
14*314 

14- 419 
14*528 
14*635 
14*745 

14*854 

14*904 

15*075 

15*188 

15 303 

15- 417 
15*533 

15- 6^0 
15*770 
15*892 

16- 018 
16*144 
16*27*2 
16407 

16 514 
166S4 

16-831 

16-982 
17*139 
17*305 

17*478 
17*661 
17*857 

18-008 
18*301 
18'571 
18*885 
19 234 

19-288 
19*342 

19401 

19463 

19-535 

19-603 

19-673 

19*785 

19-89C 

20*027 


2 


13*902 

14*007 

14*114 

14-2*20 

14*327 

14-430 

14*533 

14*646 

14755 

14*865 

14- 975 
15086 
15*200 
15314 

15- 428 
15 545 
15*662 
15 782 
15 905 

16031 

16157 

16*286 

16*421 

16- 558 
16-699 

13-846 
16*998 
17*156 
17*322 

17*496 

17*081 

17*878 

18*090 

18- 328 
18*602 
18*923 
10*239 
19293 
19*349 

19*407 

19- 470 
19-542 
19-610 
19*680 
19*778 
19*903 
20*055 


^ BYB-TABLB YOB B > AKSHATBAS aH,, ecnttn«^. 

Mooses anomaly and moon's equation of the centre in days and fractions of 

(ARTA 6IDDHANTA.) 


3 4 5 

Moon’s anomaly in days- 


13*912 

14*013 

14*125 

14*230 

14*335 

14- 440 
14*548 
14*657 
14*766 

14*876 
14*988 
15*097 
15*211 
15*326 

15- 440 
15 556 
15‘674 
15*794 
15*917 

16*043 

16170 

16299 

16*434 

16*572 

16*713 

16*881 

17*013 

17*172 

17*339 

17*515 

17*700 

17*899 

18*113 

18*354 

18*632 

18*961 

19*244 

19*298 

19*355 

19-413 

19*477 

19*549 

19*617 

19*688 

19*791 

19*916 

20*083 


13*923 

14028 

14*136 

14*241 

14*346 

14-451 

14-559 

14*668 

14*777 

14- 887 
14*997 
15*109 
15*223 
15*337 
15 451 
15*568 
15*686 
15806 

15- 930 

16*058' 
16*183 
16*313 
16*448 
16*586 
16*728 

16- 876 
17*029 
17*189 
17*356 

17*533 

17*720 

17*920 

18*136 

18*381 

18- 663 

1S-999 

19- 249 
19*304 
19*360 

19*419 

19*484 

19*556 

19*624 

19*695 

19- 804 
19*929 

20- 126 


13*933 

14*039 

14*146 

14 251 
14*356 
14-462 
14*570 
14*679 

14- 788 

14*898 

15- 008 
15*120 
15*234 
15*348 

15- 463 

15 580 
15698 
35 818 

15 942 

16068 

16195 

16- 326 

16 462 
16600 
16*742 
16891 
17*045 
17*214 
17*373 

17*552 

17- 739 
17*941 
18*159 

18- 408 

18- 693 

19- 037 
19*254 
19*309 
19*365 

19*424 

19*490 

19-562 

29*630 

19*701 

19*816 

19*940 

20*154 


6 


13*944 

14*050 

14*157 

14 262 
14*367 
14-473 
14-581 
14*690 
14*799 

14- 909 
15*019 
15*131 
15*246 
15*360 
15474 

15- 591 
15710 

15 830 
15955 

16 081 
16*208 
16 340 

16- 475 
16*614 
16*757 

16- 906 
17*060 
17*222 
17*390 

JL7570 

17- 758 
17*962 
18*182 

18- 434 
18*724 

19- 075 
<19*260 
19*314 
19*871 

19*430 

19*497 

19-568 

19-637 

19*708 

19*829 

19*952 

20195 


13*954 

14*060 

14*167 

14*272 

14*377 

14*484 

14*592 

14*701 

14*810 

14920 
35*030 
15 142 
15*257 
15*371 
15 485 
15 603 
15722 
15-842 

15 967 

16*093 

16221 

16*353 

16 489 
16628 
16 771 
16921 
17076 
17*238 
17*407 

17-589 

17- 777 
17*983 
18*195 

18- 461 
18*755 

19- 113 
19-266 
19*319 
19-377 

19*436 

19*505 

19-575 

19-644 

19715 

19*841 

19*965 

20*212 


8 


13 - 965 
14*071 

14- 178 
14-283 

14- 388 
34*495 
14603 
14*712 
14*821 

14*931 
15*041 
15154 
35*269 
15*382 
15 497 
15615 

15 734 
15855 

15- 980 

16105 

16 234 
16 367 
16 503 
16*642 
16*786 
16*936 
17*092 
17*255 
17*424 

17-607 

17- 796 
18*004 
18*218 
18*488 

18- 786 
19152 
19*272 

19- 325 
19 383 

19442 

19*513 

19*582 

19*651 

19*724 

19*853 

19*978 

20*251 


9 


13*975 

14*082 

14-188 

14-293 

14398 

14506 

14-614 

14*723 

14*832 

14- 942 
15052 

15- 165 
15-280 
15 893 
15509 
15-626 
15746 
15*867 

15- 993 

16118 

16246 

16*380 

16- 516 
16*656 

16-801 
IG‘951 
17*107 
17*271 

17- 441 

17*625 

17815 

18*025 

18*241 

18*515 

lS-817 

19*191 

19*277 

19*331 

19389 

19*449 

19*521 

19*589 

19*658 

19*739 

19*865 

19-991 

20*284 


£qn. 

380 

379 

378 

377 

*376 

375 

374 

373 

372 

371 

370 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

*21 

20 

•19 

*18 

17 

*16 

15 

•14 

13 

*12 

*11 

10 

09 

08 

07 

06 

05 

04 

03 

02 

01 

09 


9 


20 285 

20 580 
20708 
20836 
20919 

20- 990 
21*060 

21 134 
21*196 
21*256 

21312 

21402 

21- 796 

22 118 

22- 402 

22 648 
22*878 

23 088 
23 292 

23- 482 

23*666 

23*842 

24012 

24177 

24*337 

24493 

24- 647 

24-795 

24- 940 
25*085 

25227 

25- 367 

25- 504 
25*630 
25*778 
25*908 
26041 

26- 171 

26-301 
26*430 

26*569 

26687 

26*815 

26-940 

27085 

27191 

27*318 

27*443 


20 308 

20-593 
20*720 
20851 
20926 

20- 997 

21 -068 
21*141 

21 - 202 

21-262 

21*317 

21*443 

21*829 

22147 

22427 

22*671 

22*899 

23108 

23311 

28500 

23*683 

23 859 
24*029 
24191 

24 352 
24*508 

24- 661 
24*810 

24 955 

25- 100 

25*241 

25-380 

26*518 

25- 652 
25*786 

25 921 
26*054 
26184 

26- 314 

26-443 

26*572 

26 700 
26*827 
26*952 
27*077 
27*204 
27*330 
27*455 


20-357 
20 606 
20732 
20860 

20-933 
21004 
21076 
21148 

21 209 
21 268 

21*323 
21*484 
21 862 

22 176 
22 452 
22 694 
22*920 
23*128 
23*330 
28 519 

23*701 
23*876 
24*046 
24 209 
24368 
24*524 
24*676 

24-824 

24- 970 
25*115 

25*255 

25*394 

25*532 

25- 665 
25*800 

25- 935 
26 067 
26197 
26327 

26- 456 

26585 

26*713 

26840 

26965 

27*090 

27- 217 
27*343 
37-462 


6 

Moon’s 

20*371 

20- 6i9 
20*744 
20867 
20940 
21011 
21*084 
21153 
21*214 
21 274 

21 329 

21- 524 
21*895 
22205 

22- 477 
22717 
22941 

23 149 
23349 
23537 

23*719 

23- 893 

24 062 
24225 

24- 384 

24- 539 
24*691 
24*838 
24*984 
25*129 

25269 

25*408 

25- 545 

25-678 

25- 811 
25*943 
26 080 
26 210 
26*340 
26 469 

26- 598 
26726 
26S52 

26- 977 
27*102 
27*229 

27- 355 
27*480 


a day. 

5 

anomaly 

20411 

20 631 

20-757 

20-874 

20- 947 

21 017 
21 091 
21 159 

21 - 220 
21279 

21 335 
21564 

21-928 

22 233 
22 502 

22 743 
22*962 

23 169 

23 368 
23556 

23-736 

23- 910 

24- 079 
24*241 

24 399 
24*555 
24*706 
24*853 
24*992 < 
25*143 

25*283 
25*421 
25*558 
*25 692 

25- 827 

25 961 

26 093 
26*223 

26- 353 
26482 

26-611 

26-739 

26*865 

26*990 

27*115 

27*242 

27*368 

27*493 


in days. 
20445 
20 644 
20771 
20 882 

20 955 

21 025 
21099 
21*166 
21*227 

21 285 

21-342 

21604 

21-960 

22 256 
22 527 

22 763 
22983 

23 190 

23-387 

23-574 

23754 

23- 927 

24- 099 
24257 

24 415 

24-570 

24- 724 
24*867 
25*007 
25157 

25*299 

25*435 

25*572 

25- 705 

25- 840 
25974 

26- 106 

26-236 
26366 
26495 

26 624 

26- 752 
26877 
27002 

27- 127 
27255 
27*380 

27-505 


20488 

20 657 

20- 784 
20*889 
20*962 

21 0:i2 
21106 
21172 
21*232 

21- 291, 

21347 

21- 644 
21993 
22291 

22 552 

22- 786 
23005 

23- 210 

23-406 
28*593 

23772 

23- 944 
24112 
24273 
24 431 

24- 586 

24- 735 
24*882 
25*028 
25*171 

25*811 

25449 

25*585 

25- 718 
25*854 

25- 988 
26119 

26- 249 

26-379 
26*508 

26-637 
26765 
26-890 
27015 
27140 
27*267 
27 393 
27*518 


20516 

20 670 
20797 

20 - ^97 

20*969 

21 039 
21113 
21*176 

21- 23S 
21*296 

21-352 

21*684 

22025 

22*319 

22 577 
22*809 
23026 

23-229 
23425 
23611 

23-789 

23-962 

24*123 

24299 

24143 

24*599 

24*750 

24*886 

25- 038 
25*185 

25*325 

25*462 

25*599 

25 732 
25*867 

26 001 
26*132 
26*282 
26392 
26521 

26- 649 
2& 777 
26 902 
27*027 
27153 
27*280 
27*405 
27*530 


20*544 
20*683 
20 810 
20904 
20*976 
21046 
21120 
21184 
21245 
21*301 

21*357 

21724 

22058 

22-348 

22*601 

22832 

23048 

23*251 

23*444 

23*630 

23807 

23*97$ 

24*145 

24*305 

24-462 

24617 

24- 766 
24*911 
25*057 
25199 

25- 839 
25*476 
25*612 
25*745 

25-88! 
26*014 
26*145 
26*275 
26*404 
20*534 

26 661 
26*790 
26915 
27040 
27*165 
27 298 
27*418 
27*542 


20*568 

20 698 
20822 
20911 
20983 
21*053 
21127 

21 190 
21*250 
21*306 

21361 

21 764 
22090 

22 377 
22*625 
22855 
23069 
23*272 

23-463 
23*648 

23- 825 

23 990 
24161 

24 321 

24- 473 
24*632 
24*780 

24- 925 
25*071 
25*213 

25- 353 

25-420 
25*626 

25- 759 

25 894 
26027 
26158 

26- 288 

26-417 

26-546 

26- 674 
26*802 
26*927 
27052 
27*178 

27- 305 
27*430 
27*555 
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g-EYE-TABLE FOB TOO AS. 

Moon’s anomaly and moon’s equation of the centre in days and fractions of a day. 

(ARYA SIDDHAKTTA.) 


Eqn. 

0 

1 

2 

3 4 5 

Moon’s anomaly in days. 

6 

7 

8 

9 

Bq n. 

9 

8 

7 

6 5 4 

Moon’s anomaly in dayB. 

*00 

Ol 

*02 

•03 

04 

05 

*06 

*07 

*08 

*0» 

0000 

0*013 

0-026 

G‘04Q 

0053 

0*066 

0*080 

0-093 

0*106 

0*119 

*354 


... 

7-466 

V. . 

• •• 

7 243 

0133 

0146 

0*158 

0 173 

0186 

0*199 

0*213 

0 *22« 

0*239 

0*253 

353 

7*402 

7*434 

7-498 

7-530 

7*o43 

0'266 

0*280 

0293 

0*307 

0-320 

0-334 

0*347 

0*301 

0*374 

0-38S 

*352 

7612 

7*625 

7*639 

7-658 

7-666 

7*679 

0*402 

0*415 

0*429 

0*442 

0-456 

0*469 

0-483 

0496 

0*510 

0*523 

*351 

7*747 

7761 

7*775 

7-788 

7*802 

7*814 

0*537 

0*550 

0*564 

0*577 

0*591 

0*604 

0-618 

0*G3l 

0*645 

0-658 

-360 

7*853 

7*860 

7*868 

7-875 

7*883 

7*889 

0*671 

0*684 

0-698 

0-711 

0*725 

0*738 

0*752 

0765 

0*779 

0*793 

*34 

7<$3 

8*067 

8*118 

8-169 

8*220 

8*271 

0*806 

0*820 

0*833 

0*847 

0-860 

0*874 

0-887 

0-901 

0*914 

0*928 

•33 

8*513 

8*550 

8*587 

8-624 

8*662 

8’699 

0*942 

0*956 

0-970 

0-983 

0*997 

1*011 

1*024 

1*038 

1*052 

1-065 

•32 

8*879 

8*910 

8941 

8972 

9*003 

9 034 

1079 

1093 

1-107 

1120 

1*134 

1-148 

1*161 

1*175 

1*189 

1*202 

•31 

9-181 

9*207 

9*233 

9-259 

9 285 

9311 

1*216 

1*280 

1*244 

1*258 

1*272 

1*286 

1300 

1*314 

1*328 

1*342 

*30 

9-437 

9-461 

9’486 

9508 

9*533 

9*5o7 

*10 

11 

*12 

*13 

‘14 

*15 

*16 

17 

*18 

19 

1*356 

1*371 

1*385 

1*399 

1*413 

1-427 

1 441 

1-455 

1-469 

1*483 

*29 

9672 

9-693 

9-714 

9-735 

9-75G 

9*777 

1*497 

1-512 

1*526 

1*540 

1*554 

1-568 

1*582 

1*596 

1*610 

1*624 

28 

9*880 

9*900 

9-920 

9-940 

9*960 

9*980 

1638 

1*652 

1-666 

1-681 

1*695 

1-710 

1*724 

1-739 

1*753 

1*768 

*27 

10*077 

10*095 

10113 

10181 

10*150 

10'168 

1*782 

1*797 

1*812 

1-826 

1-840 

1*854 

1*868 

1S82 

3*896 

1-910 

•26 

10-259 

10*277 

10295 

10-318 

10*331 

10 349 

1*924 

1*938 

1-952 

1967 

1-981 

1-996 

2*010 

2025 

2039 

2*053 

25 

10*437 

10-454 

10-471 

10*488 

10*505 

10*522 

2 068 
2*218 
2-367 
2*520 

2 083 

2*098 

2-113 

2128 

2*143 

2-158 

2*173 

2*188 

2-203 

•24 

10*606 

10*622 

10*638 

10-654 

10670 

10*686 

2*232 

2 247 

2-262 

2 277 

2292 

2307 

2*322 

2-337 

2-352 

23 

10-766 

10*781 

10*797 

10-812 

10*828 

10*843 

2*382 

2-397 

2-413 

2*428 

2*443 

2*459 

2*474 

2*489 

2*504 

*22 

10-921 

10-936 

10-951 

10-966 

10*981 

10*996 

2535 

2*551 

2-566 

2 582 

2*597 

2613 

2*628 

2*644 

2-659 

*21 

11*071 

11086 

11*101 

11-116 

11*130 

11*145 

2’675 

2-891 

2-707 

2722 

2*738 

2*754 

2769 

2-785 

2*801 

2-816 

*20 

11’219 

11*233 

11-247 

11-261 

11*275 

11*289 

*20 

*21 

•22 

*23 

‘24 

•25 

•26 

•27 

*28 

•29 

2*832 

2-848 

2-864 

2 880 

2*896 

2*912 

2*928 

2-944 

2*960 

2*976 

*19 

11-359 

11-372 

11 356 

11-400 

11*413 

11*427 

2993 

3*010 

3*027 

3043 

3060 
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Moon’s anomaly and moon’s equation of the centre in days and fractions of a day. o° 
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h—EYE-TABLE FOR TITHIS, 


Sun’s anomaly and equation of the centre expressed in days and fractions of a day. 
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Sun’s anomaly and equation of the centre expressed in days and fractions of a day. 
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Moon’s anomaly and equation of the centre expressed in days and fractions of a day. 
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7*638 

7*649 

7*660 

7-070 

7*661 

7*692 

7*703 

7*714 

7-725 

oz 

0-233 

0*244 

0*256 

0-268 

0*279 

0 291 

0303 

0314 

0-326 

0-338 

*410 

7 736 

7*747 

7-758 

7*769 

7779 

7’790 

7801 

7*812 

7-823 

7-834 

03 

0-340 

0-361 

0-373 

0*388 

0*396 

0*408 

0-419 

0*431 

0*443 

0454 

409 

7844 

7*854 

7*864 

7*874 

7*880 

7*887 

7*894 

7*901 

7908 

7 915 

04 

0466 

0-478 

0-489 

0*501 

0-613 

0*525 

0-536 

0*547 

0*559 

0-571 












05 

0*682 

0 594 

0*606 

0*617 

0-629 

0-641 

0*653 

0-664 

0-676 

0-688 

408 

7-922 

7929 

7-936 

7 943 

7*949 

7*956 

7 963 

7970 

7*977 

7*984 

06 

0'699 

0-711 

0723 

0*734 

0*746 

0*758 

0*769 

0-781 

0*793 

0-804 

*407 

7-991 

7-998 

8-005 

8012 

8*018 

8025 

8-032 

8*038 

8 044 

8 050 

07 

0-816 

0*827 

0-839 

0-851 

0-883 

0874 

0-886 

0-898 

0*910 

0*922 

406 

8-055 

8-060 

8065 

8*069 

8 074 

8-079 

8*08 i 

8*089 

8094 

8-099 

08 

0*934 

0946 

0-958 

0970 

0-982 

0*994 

1006 

1018 

1*030 

1042 

405 

8104 

8-109 

8*114 

8119 

8*123 

8*128 

8133 

8*138 

8*143 

8-148 

09 

1*054 

1*066 

1*078 

1*090 

1 X02 

1 114 

1*126 

1.138 

1150 

1162 

*404 

8153 

8157 

8*162 

8*167 

8172 

8-177 

8-182 

8*187 

8-192 

8*197 

•IO 

1174 

1*186 

1*198 

1*210 

1-222 

1 234 

1-246 

1-257 

; 1*269 

1*281 

*403 

8-202 

8200 

8211 

8-216 

8*221 

8*226 

8*231 

8*236 

8*241 

8*246 

*11 

1-293 

1*305 

1-317 

1*329 

1841 

1*353 

1-365 

1377 

1-389 

1*401 

402 

8-250 

8255 

8*260 

8265 

8270 

8*275 

8-280 

8*285 

8*290 

8*295 

12 

1*413 

1*425 

1-437 

1*449 

1*461 

1-473 

1-485 

1*498 

1*510 

1*523 

*401 

8300 

8305 

8-309 

8-314 

8-319 

8*324 

8329 

8-334 

8*339 

8-344 

13 

1*535 

1-548 

1-560 

1*573 

1-585 

1-588 

1-610 

1*623 

1*635 

1 648 

400 

8-349 

8*354 

8 358 

8-364 

8367 

8-371 

8*375 

8*379 

8383 

8*387 

.14 

1-660 

1*673 

1*685 

1*698 

1*710 

1*723 

1-735 

1*748 

1*760 

1-773 

39 

6*425 

8*464 

8*502 

8*540 

8-578 

8*613 

8-648 

8*681 

8-712 

8740 

15 

1785 

1*797 

1*810 

1*822 

1*835 

1*847 

1*860 

1*872 

1-885 

1-897 

•38 

8-708 

8-796 

8-824 

8*852 

8 880 

8*908 

8930 

8*964 

8*991 

9018 

16 

1*910 

1-922 

1*935 

1*947 

1*960 

1-972 

1'985 

1-997 

2010 

2022 

*37 

9045 

9071 

9097 

9*123 

9*149 

9*175 

9‘20l 

9*227 

9*253 

9-279 

17 

2035 

2*047 

2 060 

2072 

2*085 

2-097 

2 110 

2122 

2*135 

2147 

36 

9305 

9-330 

9-353 

9373 

9*394 

9*414 

9-434 

9*454 

9474 

9494 

•is 

2*160 

2*172 

2*185 

2-197 

2-210 

2*223 

2-230 

2-249 

2*262 

2-275 

35 

9*514 

9*534 

9553 

9 573 

9-592 

9-610 

9-628 

9-646 

9-664 

9*682 

*19 

2*288 

2*301 

2*314 

2327 

2-340 

2353 

2*366 

2-379 

2-392 

2 405 

34 

9*700 

8-71S 

9‘736 

9754 

9.771 

9*789 

9808 

9-824 

9-841 

9-859 

•20 

2-418 

2-431 

2*442 

2*457 

2-470 

2-483 

2-496 

2-509 

2 522 

2535 

33 

9-877 

9-894 

9-911 

9-928 

9*945 

9-962 

9979 

9.996 

10-013 

10 030 

•21 

2-548 

2*561 

2*574 

2*587 

2*600 

2*614 

2-628 

2-642 

2*656 

2-670 

32 

10047 

10-084 

10*081 

10*098 

10*115 

10*132 

10-149 

10*166 

10*382 

10*198 

22 

2*684 

2698 

2-712 

2*726 

2*740 

2754 

2-767 

2781 

2795 

2*809 

•31 

10*214 

10230 

10-246 

10*262 

10-278 

10-294 

10**310 

10*326 

10342 

10*357 

23 

2*823 

2-837 

2*851 

2*865 

2*879 

2893 

2907 

2-921 

2-935 

2*949 

30 

10-372 

10387 

10*402 

10*417 

10*432 

10*447 

10*462 

10*477 

10*492 

10 507 

*24 

2-963 

2*977 

2*991 

3*005 

3-019 

3*033 

3047 

3061 

3-075 

3*089 

29 

10*521 

10536 

10-551 

10*565 

10-579 

10-593 

10*007 

10-621 

10 635 

‘ 10*049 

25 

3-103 

3*117 

3131 

3145 

3*159 

3174 

3189 

3-204 

3-219 

3'234 

*28 

10*663 

10-677 

10-691 

10-705 

10*719 

10733 

10*747 

10-761 

10-775 

10788 

26 

3 249 

3264 

3*279 

3*294 

3-309 

3324 

3*339 

3-354 

3-869 

3*384 

27 

10801 

10-814 

10-827 

10*840 

10*853 

10*866 

10*879 

30*892 

10905 

10*918 

*27 

3-399 

3 414 

3*429 

3*444 

8-459 

3*474 

3*489 

3*504 

3*519 

3*534 

26 

10-931 

10944 

10-957 

10-970 

10*983 

10*990 

11*009 

11*022 

11-035 

11*048 

28 

8-549 

3*564 

3*580 

3'596 

3 612 

3-628 

3644 

3660 

3-676 

3-692 

25 

11*001 

11074 

11087 

11-100 

11*113 

11*126 

11138 

11*150 

1M62 

11*174 

29 

3*708 

6*724 

3-740 

3-756 

3-772 

3*788 

3-604 

3'820 

3*887 

3'854 

*24 

11*186 

11*198 

11-210 

11-222 

11-234 

11*246 

11*258 

11*270 

11-282 

11294 

*30 

3-870 

3*887 

3*904 

3-921 

3*938 

3*955 

3-972 

8989 

4 006 

4023 

*23 

11-300 

11*818 

11*330 

11*342 

11*354 

11-366 

11-378 

11*390 

11*402 

11-414 

31 

4‘040 

4*057 

4*075 

4 093 

4111 

4*129 

4*147 

4165 

4-183 

4-201 

*22 

11*426 

11-438 

11-450 

11*462 

11-473 

11-485 

11 497 

11*509 

31*521 

11-533 

•32 

4*219 

4237 

4*255 

4-274 

4*293 

4*312 

4*331 

4*350 

4*369 

4-388 

*21 

11-545 

11557 

11*569 

11*581 

11-593 

11-605 

11616 

11 627 

11*638 

11*649 

33 

4-407 

4-426 

4445 

4-464 

4*483 

4*502 

4521 

4-540 

4569 

4578 

20 

11-660 

11 671 

11*682 

11 693 

11*704 

11*715 

11-726 

11-737 

11748 

11*759 

34 

4*598 

4*818 

4*637 

4657 

4*676 

4 696 

4-715 

4*735 

4*755 

4*775 

19 

11*770 

11-781 

11-792 

11-803 

11*814 

11*825 

11-836 

13*647 

11858 

11*809 

35 

4-795 

4*815 

4*835 

4*855 

4*875 

4*895 

4-916 

4*938 

4-959 

4*981 

*18 

11-860 

11*891 

11-902 

11-913 

11-924 

11-935 

11-946 

11*956 

11967 

11977 

36 

5 003 

5*025 

5*047 

5069 

5-091 

5*113 

5*135 

5*158 

5188 

5*210 

*17 

11*988 

11*998 

12*009 

12*020 

12*030 

12040 

12*051 

12*061 

32 071 

12*082 

37 

5*238 

5*266 

5*294 

5-322 

5-350 

5-878 

5-406 

5*434 

5-462 

5*490 

16 

12*093 

12103 

12*114 

12124 

12135 

12*145 

12156 

12-166 

12*177 

12-187 

38 

6*519 

5*548 

5*577 

5-607 

5-637 

5*667 

5697 

5*727 

5-757 

5-787 

*15 

12-198 

12*208 

12 219 

12229 

12*240 

12*250 

12261 

12271 

12*282 

12 292 

*39 

5*817 

5847 

5*880 

5-915 

6*952 

5*989 

6*029 

6-069 

6*109 

6149 

14 

12 302 

12*313 

12-323 

12*334 

12-344 

12-355 

12-365 

12*376 

12*386 

12 307 

400 

6190 

6*194 

6*198 

6*202 

6-206 

6*210 

6*214 

6-219 

6‘224 

6-229 

13 

12*407 

12*418 

12*428 

12*439 

12-449 

12460 

12*470 

12*481 

12*491 

12502 

•401 

6*235 

6*240 

6-245 

6'250 

6-255 

6-260 

6*265 

6270 

6*275 

6*280 

*12 

12512 

32*523 

12*533 

12*544 

12*554 

12-564 

12*574 

12*584 

12-594 

12*604 

*402 

6*286 

6291 

6-296 

6*301 

6-300 

6-311 

6316 

6*321 

6-326 

6-331 

*11 

12*614 

32*624 

12-634 

12 644 

12-654 

12664 

12*674 

12*684 

32-694 

12-704 

*403 

6 337 

0*342 

6*347 

6*352 

6-357 

6-302 

6*367 

6372 

6877 

6 882 

10 

12-714 

12*724 

12*734 

12*743 

12-763 

12-763 

12*773 

3 2-783 

12-793 

12 803 

404 

6*388 

6*393 

6*398 

6-403 

6-408 

6418 

6*418 

6 423 

6*428 

6*433 

09 

12-813 

12823 

12833 

12*843 

12-853 

12-863 

12873 

12 883 

12893 

12*903 

‘405 

6439 

6-444 

6-449 

6-454 

6459 

6*464 

6*470 

6*475 

6*480 

6-485 

08 

1291S 

12*923 

12*933 

12*943 

12*953 

3 2-963 

12*973 

12-983 

12*993 

13-003 

•406 

6*491 

6*495 

6501 

6*506 

0511 

6‘516 

6-521 

6-526 

6-531 

6*536 

07 

13-013 

13*023 

13-038 

13*043 

13053 

13-062 

13*072 

13082 

13*091 

13-101 

•407 

0-542 

6*548 

6 554 

6-560 

6*567 

6574 

6*581 

6-588 

6-595 

6602 

06 

13*111 

13120 

13*130 

13 140 

13*149 

13*159 

33*169 

13178 

33188 

13*198 

408 

6-610 

6617 

6*624 

6‘631 

0 638 

6645 

6-652 

6*659 

6*666 

6-673 

05 

13-207 

13*217 

13-227 

13-236 

13-246 

13*256 

13*266 

13*275 

13-285 

13*295 

409 

6-681 

6*688 

6*695 

6*702 

6709 

6716 

6723 

6-733 

6*743 

6-753 

04 

18*304 

13*314 

13324 

13-333 

13-342 

13*352 

33*362 

13 372 

13*381 

13 391 

•410 

6764 

6775 

6*786 

6*797 

6*808 

6*819 

6*830 

6*841 

6:852 

6'863 

03 

13*401 

13410 

13-420 

13-4S0 

13*439 

13449 

33-459 

13-468 

13 478 

13-488 

411 

6*875 

6*886 

6*897 

6*908 

6-919 

6-930 

0*941 

6-952 

6*963 

6-974 

02 

13*497 

13*507 

13*517 

13126 

13*586 

13-546 

13-555 

13565 

38-575 

13584 

•412 

6*986 

6‘997 

7*015 

7*050 

7*086 

7 122 

7*158 

7194 

7*280 

7*266 

•ox 

13-594 

13*604 

18*613 

13*023 

13-038 

33-043 

13*652 

13*602 

33*671 

13681 

413 

7*303 

... 

... 

... 

... 

... 



... 

»*• 

00 

13*691 

13*700 

13710 

13*720 

13-729 

13-738 

13*748 

13*758 

13-767 

13*777 
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02 

•03 

*04 

*05 

*06 

07 

08 

09 

10 

•11 

*12 

13 

14 

15 

16 
*17 
•18 
*19 

a 

22 

23 

24 

25 

26 

27 

28 

29 

30 
•31 
*32 

33 

34 

35 

36 

37 

38 

39 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

•410 

411 

412 

413 


13-777 

13- 873 
13*970 
14066 
14163 
14259 
14*356 

14- 453 
14-551 
14*851 

14*751 

14-850 

14- 950 
15052 
15157 
15*262 
15*367 
16-472 
15 577 

15- 685 

15*795 

15*905 

16- 021 
16140 
16-260 

10*380 

16*508 

16*636 

16-766 

16- 905 

17*047 

17*197 

17*356 

17*524 

17*695 

17- 868 
18*060 
18*275 
18*536 
18*814 

19167 

19*210 

19-259 

19*308 

19*357 

19*406 

19*455 

19504 

19*570 

19*639 

19*720 

19*829 

19*938 

20*253 


13-787 

13*882 

13- 979 
14*076 
14173 
14*269 
14*366 
14463 

14- 561 
14-661 
14-761 

14- 860 
14*960 

15- 063 
15-16S 
15-272 
15*377 
15*482 
15*587 

15- 690 

15805 

15*916 

16*033 

16*152 

16*272 

16- 392 

16- 519 
16*649 
16*777 
16919 

17*062 

17212 

17- 372 
17*541 
17*713 

17*890 

18'OSO 

18*301 

18*563 

18*842 

19*171 

19*215 

19-264 

19*313 

19362 

19*411 

19*468 

19-510 

19*677 

19-646 

19731 

19-840 

19-949 


13-796 

13- 892 
13*989 
14086 
14*182 

14- 279 
14*376 
14-472 
14-571 
14-671 

14-771 

14- 870 
14*970 
35073 
15*178 

15*283 

15- 388 
15-493 

15- 598 
15*707 
15*817 
15*927 

16- 045 
16164 

16- 284 

16*404 

16*532 

16*662 

16*793 

16*933 

17077 

17*228 

17*388 

17*558 

17730 

17- 908 

18- 100 

18- 327 
18*590 
13-873 

19175 

19220 

19269 

19- 318 
19*367 

19*416 
19*465 
19*516 
19?,86 
19-653 

19*741 

19*851 

19*967 


e-ETE-TABLE BOB TITHIS -(BRAHMA 

Moon’s anomaly and equation of the 

3 4 5 6 7 8 

Moon's anomaly in days. 

13-806 13*815 13*825 

13911 
14*008 
14*105 
14*202 


SIDDHAWTA AND SIDDSANTA SIBOMANI)- ea »t<n,*d. 
centre expressed in days and fractions of a daj. 


13- 902 
13 999 
14*095 
14*192 
14*283 
14*385 
14*482 

14- 581 
14681 

14-781 

14-880 

14- 980 
15 084 
15 189 

15- 293 
15 398 
16*503 
15*608 
157J8 
15*828 

15 938 
16057 
16176 
16*296 

16*416 

16 545 
16 675 
16*807 
10*947 

17*092 

17- 244 
17*405 
17575 
17*748 

17*926 

18*120 

18- 353 
18-618 
IS'906 

19- 179 
19*225 
19-274 
19*323 
19*372 

19*421 
19*470 
19 522 
19 591 
19660 

19*752 

19*862 

20002 


14*298 
14*395 
14*492 
J 4*591 
14691 

14*791 

14*890 

14*990 

15*094 

15*199 

15*304 

15*409 

15*514 

15*619 

15*729 

15*839 

15- 949 

16- 069 
16*188 
16*308 
16*428 
16*558 
16*688 
16-821 
16*961 

17*107 
17*260 
17 422 
17*592 
17*765 

17- 944 

18- 140 
18*379 
18*646 

18- 941 

19- 188 
19*230 
19*279 
19328 
19*377 

19-428 

19-475 

19*529 

19*598 

19667 

19*763 

19873 

20038 


13 921 

14 0*8 

14 115 
14-212 
15*308 
14*405 
14*501 
14*601 

14- 701 

34-801 

14*800 

15- 000 
15*105 
15-210 

15*314 

15419 

15 524 
15*630 

15- 740 

15 850 
15*96L 

16- 081 
16*200 
16*320 

16441 

16*571 

16-701 

16*835 

18-975 

17122 
17 276 
17-439 

16- 609 

17- 783 

17*962 
18*160 
18*405 
18*674 
18*976 
19 187 
19*235 
19*284 
19333 
19882 

19431 
19 480 
19*536 
19*605 
19674 

19*774 

19-884 

20074 


13834 

13*931 

14*028 

14*124 

14221 

14*318 

14*414 

14 511 
14*611 

mu 

14- 811 
14910 
15*010 

15 115 

15- 220 

16 325 
15430 

15 535 
15-641 
15*751 

15*861 

15- 973 
10092 

16- 2L2 

16 332 

16-454 

16*584 

16-714 

16-849 

16-989 

17137 

17*292 

17*456 

17*626 

17*800 

17*981 

18*180 

18431 

18*702 

19*014 

19191 

19*240 

19*289 

19338 

19387 

19-435 

19*484 

19542 

19611 

19080 

19-785 

19*894 

20109 


13*844 
13*941 
14*037 
14134 
14 23U 
14*327 
14*424 

14 521 
14-621 
14*721 

14820 

14-920 

15*021 

16- 12(5 
15231 

15 835 
15*440 
15*545 
15*652 
15*762 

15872 
15 985 

18 104 
10 224 
18*344 
16*467 
16*597 
16*727 
16*863 
17*003 

17*152 

17*308 

17*473 

17- 643 
17*818 
18*001 
18*201 
18*457 
18*730 
19052 

19196 

19-245 

19*294 

19-343 

19-392 

19-440 

19*489 

19549 

19*618 

19 690 

19-796 

19*905 

20145 


13854 

13 950 
14047 
14*144 
14-240 

14*33? 

14434 

14 531 
14-631 
14-731 
14*830 

14- 930 

15- 03 L 
15*136 
15241 

15*346 

15*451 

15-556 

15- 663 

16- 773 

15- 883 
15*997 
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Moon's anomaly and moon’s equation of the centre in days and fractions of a day. 
(BRAHMA 6IDDHANTA AND 8IDDKABTTA S1ROMANI.) 
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Moon’s anomaly and equation of the centre expressed in days and fractions of a day. 


(BRAHMA SIDDHANTA AND SIDDHANTA SIROMANI.) 
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Moon’s anomaly and, equation of the centre expressed in days and fractions of a day. 
(BRAHMA SIDDHANTA AND SIDDHATTTA SI&OMAT9J.) 
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Sun's anomaly expressed as days of the solar year and sun’s equation of the centre in fractions of a day. 
(BRAHMA 3IDDHANTA AND SIBDHAN xA SZROMABTI.) 
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fiun’e anomaly in days of the solar year. 
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San s anomaly in days of the solar year. 
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193*69 194-52 19544 196.28 19702 197*81 19860 19939 
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20769 205*25 20880 209 39 20992 21046 210 99 211*61 

21307 213-58 2X410 21460 215*09 215*50 21604 21651 

217 91 218-40 218-84 219 29 219 74 220 19 22064 22109 

222-39 222*82 223 24 223*77 22409 22451 224 71 223*35 
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Sun’s anomaly in days of the solar year. 
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i-EYETABLE POB YOGAS. 

i 

Sun’s anomaly expressed as days of the solar year and sun’s equation of the centre in fractions of a day. 

(BRAHMA SIDDHANTA AND SIDDHANTA SIRGMABTI.) 
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San's anomaly in days of the solar year. 
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Sun 8 anomaly m days of the solar year. 
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TABLE I (i)—SIXTY YEABS* SOllthem OYOLE 
TABLE I (i). 

Jupiter’s Cycle of 60 years-~Southern Cycle. A.D. 967 to 1926 


with corresponding 1 A.3D. years—(Centuries A.D. in heavy type). 

(N.B ,—The Indian year begins in March or April of the A.D. year.) 
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70 

30 

90 

50 

10 

70 

5 Prajapati ... 

71 

31 

91 

.51, 

11 

71 

31 

91 

51 

11 

71 

31 

91 

51 

11 

71 

6 AAgiraaa 

72 

32 

92 

52 

12 

72 

32 

92 

52 

12 

72 

32 

92 

52 

12 

72 ' 

7 Srlmukha 

78 

83 

93 

53 

13 

73 

33 

93 

53 

13 

73 

33 

93 

53 

13 

73 

8 Bhava 

74 

34 

94 

54 

14 

74 

34 

94 

54 

14 

74 

34 

94 

54 

14 

74 

9 Yuvn. 

75 

35 

95 

65 

15 

75 

35 

95 

55 

15 

76 

35 

95 

65 

15 

75 

10 Dhatri 

76 

36 

96 

56 

16 

76 

36 

96 

66 

16 

70 

36 

96 

56 

16 

76 

11 Ifivara 

77 

37 

97 

57 

17 

77 

37 

97 

67 

17 

77 

37 

97 

57 

17 

77 . 

12 Bahudhanya ... 

78 

38 

98 

58 

18 

78 

38 

98 

68 

18 

78 

38 

98 

58 

18 

73 . 

13 Pramathi ... 

79 

39 

99 

59 

19 

79 

39 

99 

69 

19 

79 

39 

99 

59 

19 

79 

14: Vikrama 

80 

40 

11 00 

60 

20 

80 

40 14 00 

60 

20 

80 

40 

17 00 

60 

20 

80 . 

15 Vpsba 

81 

41 

01 

61 

21 

81 

41 

Oi 

61 

21 

81 

41 

01 

61 

21 

81 

16 Chitrabhaim ... 

82 

42 

02 

62 

22 

82 

42 

02 

02 

22 

82 

42 

02 

62 

22 

82- 

17 Snbhanu * ... 

83 

43 

03 

63 

23 

83 

43 

03 

63 

23 

83 

43 

03 

63 

23 

83 

18 Tirana. 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

84 

19 Parthiva 

85 

45 

05 

65 

25 

85 

45 

05 

65 

25 

85 

45 

05 

66 

25 

85 

20 Vyaya 

86 

46 

06 

66 

26 

86 

46 

06 

66 

26 

86 

46 

06 

66 

26 

86 

21 Sarvajifc 

87 

47 

07 

67 

27 

87 

47 

07 

67 

27 

87 

47 

07 

67 

27 

87 

22 Sarvadhari ... 

88 

48 

08 

68 

28 

88 

48 

08 

08 

28 

88 

48 

08 

68 

28 

88 

23 Virodhi 

89 

49 

09 

69 

29 

89 

49 

09 

69 

29 

89 

49 

09 

69 

29 

89 

24 Vikfita 

90 

50 

10 

70 

30 

90 

50 

10 

70 

30 

90 

50 

10 

70 

30 

90 

25 Khara. 

91 

51 

11 

71 

31 

91 

51 

11 

71 

31 

91 

51 

11 

71 

81 

91 

26 Nandana 

92 

52 

12 

72 

32 

92 

52 

12 

72 

32 

92 

52 

12 

72 

32 

92 

27 Vijaya 

93 

63 

13 

73 

33 

93 

53 

13 

73 

33 

93 

53 

18 

73 

38 

93 

28 Jay a. 

94 

54 

14 

74 

34 

94 

,54 

14 

74 

34 

94 

54 

14 

74 

34 

94 / 

29 Mamnatha 

95 

55 

16 

75 

35 

95 

55 

15 

75 

35 

95 

55 

15 

75 

35 

95 

30 JDnrmukha 

96 

56 

16 

76 

36 

96 

56 

16 

76 

36 

96 

56 

16 

76 

36 

98 

31 Hemalamba ... 

97 

57 

17 

77 

37 

97 

57 

17 

77 

37 

97 

57 

17 

77 

37 

07 

32 Vilamba 

98 

58 

18 

78 

38 

98 

58 

18 

78 

88 

98 

58 

18 

78 

38 

98 

33 Vikai-i .. 

34 S&rvari 

99 

59 

19 

79 

39 

99 

59 

19 

79 

39 

99 

59 

19 

79 

39 

99 

1000 

60 

20 

80 

40 

1300 

60 

20 

80 

40 

1600 

60 

20 

80 

40 

19 00 

35 Plava. 

01 

61 

21 

81 

41 

. 01 

61 

21 

81 

41 

01 

61 

21 

81 

41 

01 

36 Subhakrit 

02 

62 

22 

82 

42 

02 

62 

22 

82 

42 

02 

62 

22 

82 

42 

02 \ 

37 Sobliana 

(Sobhakrit). 

03 

68 

23 

83 

43 

03 

63 

23 

83 

43 

03 

63 

23 

83 

48 

03 

38 Krodhi 

04 

64 

24 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

84 

44 

04 

39 Vigvavasu ... 

05 

65 

25 

85 

45 

06 

65 

25 

85 

45 

06 

65 

25 

85 

45 

05 v' 

4:0 Parabhava 

06 

66 

26 

86 

46 

06 

66 

20 

86 

46 

06 

66 

26 

86 

46 

06 

4:1 PlavaAga 

07 

. 67 

27 

87 

47 

07 

67 

27 

87 

47 

07 

67 

27 

87 

47 

07 

42 Kllaka ... 

08 

68 

28 

88 

48 

08 

68 

28 

88 

48 

08 

68 

28 

88 

48 

08 

43 Saumya ... 

09 

69 

29 

89 

49 

09 

09 

29 

89 

49 

09 

€9 

29 

89 

49 

09 

44 Sadharai^a 

10 

70 

30 

90 

50 

10 

70 

30 

90 

50 

10 

70 

30 

90 

50 

19 

45 Virodhakpit ... 

11 

71 

31 

91 

61 

11 

71 

31 

91 

51 

11 

71 

31 

91 

51 

11 

46 Paridhavi 

12 

72 

32 

92 

52 

12 

72 

32 

92 

52 

12 

72 

32 

92 

52 

12 - 

47 Pramaiioha ... 

13 

. 73 

33 

93 

63 

13 

73 

33 

93 

53 

13 

73 

33 

93 

63 

ia 

48 Ananda 

14 

74 

34 

94 

54 

14 

74 

34 

94 

64 

14 

74 

34 

94 

54 

14 

49 Rftkshasft 

15 

75 

35 

95 

55 

15 

75 

35 

95 

65 

15 

75 

35 

95 

55 

15 

50 Anala (Nala). 

16 

76 

36 

96 

66 

16 

76 

36 

90 

66 

16 

70 

30 

96 

56 

16 

51 Pihgala 

17 

77 

37 

97 

57 

17 

77 

37 

97 

57 

17 

77 

37 

97 

57 

17 

52 Kalayukta 

18 

78 

as 

98 

58 

38 

78 

38 

98 

58 

18 

78 

38 

98 

58 

18- 

53 Siddharfchi 

19 

79 

39 

99 

59 

19 

79 

39 

99 

59 

10 

79 

39 

99 

59 

19 

54 Bandra 

20 

80 

40 

12 00 

60 

20 

80 

40 

15 00 

60 

20 

80 

40 

18 00 

60 

20 

55 Dnrmati 

21 

81 

41 

01 

61 

21 

81 

41 

01 

61 

21 

81 

41 

01 

61 

21 

56 Dnndnbhi ... 

22 

82 

42 

02 

62 

22 

82 

42 

02 

02 

22 

82 

42 

02 

62 

22 

57 Rudhirodgari. 

23 

83 

43 

/>3 

63 

23 

82 

43 

03 

63 

23 

83 

43 

03 

63 

23 

58 Rakt&ksha 

24 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

59 Krodhana 

25 

85 

45 

05 

65 

25 

85 

46 

05 

65 

25 

• 85 

45 

05 

65 

25 

60 Kebaya 

(Aksliaya) 

26 

86 

46 

06 

66 

26 

86 

46 

06 

06 

26 

86 

46 

06 

66 

26 


50 


TABLE I (ii)— SIXTY TEAKS’ Northern OTOLE 
TABLE I (ii). 


Jupiter's Cycle of 60 years—Northern System, showing suppressed years. A.D. 280 to A.D. 2000. 


0 

Vijaya 

... 

2 80 

3 39 

3 98 

4 58 

517 

5 76 

636 

O 

6 95 

7 64 

814 

873 

9 32 

9 92 

10 51 

1110 

1 

Jaya 

... 

81 

40 

99 

59 

18 

77 

37 

1 

96 

55 

15 

74 

33 

93 

52 

11 

2 

Manmatha 

... 

82 

41 

400 

60 

19 

78 

38 

2 

97 

56 

16 

76 

34 

94 

53 

12 

3 

Durmukha 

... 

83 

42 

01 

61 

20 

79 

39 

3 

98 

57 

17 

76 

35 


54 

13 

4 

Kemalamba 

... 

84 

43 

02 

62 

21 

80 

40 

4 

99 

58 

18 

77 

36 

95 

55 

14 

S 

V ilamba 

... 

85 

44 

03 

63 

22 

81 

41 

5 

700 

59 

19 

78 

87 

96 

56 

15 

6 

Jikarin 

... 

86 

45 

04 

64 

23 

82 

42 

6 

01 

60 

20 

79 

38 

97 

57 

16 

7 

Barvari 

... 

87 

46 

05 

65 

24 

83 

43 

7 

02 

61 

21 

80 

39 

98 

58 

17 

8 

Plava 

... 

88 

47 

06 

66 

25 

84 

44 

8 

03 

62 

22 

81 

40 

99 

59 

IS 

9 

Subhakpt ... 

... 

89 

48 

07 

67 

26 

85 

45 

9 

04 

63 

23 

82 

41 

1O00 

60 

19 

10 

Sobhana ... 

... 

90 

49 

08 

68 

27 

86 

46 

10 

05 

64 

... 

83 

42 

01 

61 

20 

11 

Kro&hin 


91 

60 

09 

69 

28 

87 

47 

11 

06 

65 

24 

84 

43 

02 

62 

21 

12 

Vi^vavasu ... 

... 

92 

51 

10 

70 

29 

88 

48 

12 

07 

66 

26 

86 

44 

03 

63 

22 

13 

Parabhava 

... 

93 

52 

11 

71 

30 

89 

19 

13 

08 

67 

26 

86 

45 

04 

64 

23 

14 

Plavanga ... 


94 

• 53 

12 

72 

31 

90 

50 

14 

09 

08 

27 

87 

46 

05 

05 

24 

15 

Kllaka 

... 

95 

54 

13 

78 

32 

91 

51 

15 

10 

69 

28 

88 

47 

06 

66 

25 

16 

Saumya 

... 

96 

55 

14 

74 

33 

92 

52 

16 

11 

70 

29 

89 

48 

07 

67 

26 

17 

Sadharai?a 

... 

97 

56 

15 

75 

34 

93 

53 

17 

12 

71 

30 

90 

49 

03 

68 

27 

18 

Yirodhakrifc 

... 

98 

57 

16 

76 

35 

94 

... 

18 

13 

72 

31 

91 

50 

09 

69 

28 

19 

Paridhavin 

... 

99 

58 

17 

77 

36 

95 

54 

19 

14 

73 

32 

92 

51 

10 

70 

29 

20 

Pramadiii ... 

... 

300 

59 

18 

78 

37 

96 

56 

20 

15 

■74 

33 

93 

52 

11 

71 

30 

21 

Ananda 

... 

01 

60 

19 

79 

38 

97 

56 

21 

16 

76 

34 

94 

63 

12 

72 

31 

22 

Ralegh asa ... 

... 

02 

61 

20 

80 

39 

98 

*57 

22 

17 

76 

35 

95 

54 

13 

73 

32 

23 

Auala 

... 

03 

62 

21 

81 

40 

99 

58 

23 

18 

77 

36 

96 

55 

14 

74 

33 

24 

Pingala ... 

... 

04 

63 

22 

82 

41 

6 00 

69 

24 

19 

78 

37 

97 

56 

15 

75 

34 

25 

Kalayakfca... 

... 

05 

64 

28 

... 

42 

01 

60 

25 

20 

79 

38 

98 

67 

16 

70 

35 

26 

Siddhartia 


06 

66 

24 

83 

43 

02 

61 

26 

21 

80 

39 

99 

58 

17 

77 

36 

27 

Randra 

... 

07 

66 

25 

84 

44 

03 

62 

27 

22 

81 

40 

900 

59 

18 

78 

37 

28 

Durmati ... 

... 

08 

67 

26 

85 

45 

04 

63 

28 

23 

82 

41 

01 

60 

19 

79 

38 

29 

Dundabbi ... 

... 

09 

68 

. 27 

86 

46 

05 

64 

29 

24 

83 

42 

02 

61 

20 


39 

30 

Rudhirodgarin 

... 

10 

69 

23 

87 

47 

06 

85 

30 

25 

84 

43 

03 

62 

21 

80 

40 

31 

Raktaksha 

... 

11 

70 

29 

88 

48 

07 

6b’ 

31 

26 

85 

44 

04 

63 

22 

81 

41 

32 

Krodhana ... 


... 

71 

80 

89 

49 

08 

67 

32 

27 

86 

45 

05 

64 

23 

82 

42 

33 

Ksbaya 


12 

72 

31 

90 

50 

09 

68 

33 

28 

87 

46 

06 

65 

24 

83 

43 

34 

Frabnava ... 


13 

73 

32 

91 

51 

10 

69 

34 

29 

88 

47 

07 

66 

25 

84 

4i4 

35 

Vibhava ... 


14 

74 

33 

92 

52 

11 

70 

35 

30 

89 

48 

08 

67 

26 

85 

45 

36 

Sukla 


15 

75 

34 

93 

53 

12 

71 

36 

31 

90 

49 


68 

27 

86 

46 

37 

Pramoda ... 

... 

16 

76 

35 

94 

54 

13 

72 

37 

. 32 

91 

50 

09 

69 

28 

87 

47 

38 

Prajapati ... 

... 

17 

77 

36 

95 

55 

14 

73 

38 

33 

92 

51 

10 

70 

29 

88 

48 

39 

Angiras 

... 

18 

78 

37 

96 

66 

15 

74 

39 

34 

98 

52 

11 

71 

SO 

89 

49 

40 

Svlmukha ... 

... 

19 

79 

38 

97 

57 

ie 

75 

40 

85 

94 

53 

12 

72 

31 

90 

50 

41 

Khava ... 

e*. 

20 

80 

39 

98 

58 

17 

76 

41 

36 

95 

54 

13 

73 

32 

91 

51 

42 

Ynva 


21 

81 

40 

99 

59 

18 

77 

42 

37 

96 

55 

14 

74 

33 

92 

52 

43 

Dbafcri 


22 

82 

41 

5 00 

60 

19 

78 

43 

38 

97 

56 

15 

75 

34 

93 

53 

44 

isyara 

... 

23 

83 

42 

01 

61 

20 

79 

44 

... 

98 

57 

16 

76 

35 

94 

54 

45 

Babudhanya 

... 

24 

84 

43 

02 

62 

21 

80 

45 

39 

99 

58 

17 

77 

36 

95 

55 

46 

Pramathin 

... 

25 

85 

44 

03 

63 

22 

81 

46 

40 

800 

59 

18 

78 

87 

96 

56 

47 

Vikrama ... 

•ft* 

26 

86 

45 

04 

64 

28 

82 

47 

41 

01 

60 

19 

79 

38 

97 

67 

48 

Vrisba 

Ml 

27 

87 

46 

05 

65 

24 

83 

48 

42 

02 

61 

20 

80 

89 

98 

58 

49 

Chitrabhanu 

• •• 

28 

88 

47 

06 

06 

25 

84 

49 

43 

03 

62 

21 

81 

40 

99 

59 

50 

Subhaxm ... 

... 

29 

89 

48 

07 

67 

26 

85 

50 

44 

04 

63 

22 

82 

41 

1100 

60 

51 

Tarawa 

... 

30 

90 

49 

08 

... 

27 

86 

51 

45 

05 

64 

23 

83 

42 

01 

61 

52 

Parthiva ... 

... 

31 

91 

60 

09 

68 

28 

87 

52 

46 

06 

65 

24 

84 

43 

02 

62 

53 

Vyaya 

... 

32 

92 

51 

10 

69 

28 

88 

53 

47 

07 

66 

25 

85 

44 

08 

63 

54 

Sarvajit ... 

... 

38 

93 

52 

11 

70 

30 

89 

54 

48 

08 

67 

26 

86 

45 

04 

64 

55 

Sarvadharin 

... 

34 

94 

53 

12 

71 

31 

90 

55 

49 

09 

68 

27 

87 

46 

05 


56 

Virodhin ... 

... 

35 

95 

54 

13 

72 

32 

91 

56 

60 

10 

69 

28 

88 

47 

06 

65 

57 

Vikfifca 

... 

36 

96 

55 

14 

73 

33 

92 

57 

61 

11 

70 

29 

80 

48 

07 

66 

58 

Khara 

... 

37 

97 

66 

15 

74 

34 

93 

58 

62 

12 

71 

80 

90 

49 

08 

07 

59 

Nandana ... 

... 

38 

... 

57 

18 

75 

35 

94 

59 

63 

13 

72 

31 

91 

50 

09 

68 


TABLE I (ii) sixty YEARS 1 Northern oyolb —-continued 
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TABLE I (ii) -- cont , 

Jupiter’s Cycle of 60 years—Northern System, showing suppressed years. A.D. 280 to A.D. 2000-con/. 


0 

Vi jay a 

. lies 

12 29 

12 88 

13 47 

14 07 

14 66 

1625 

1 

Jays*. 

70 

30 

89 

48 

08 

67 

26 

2 

Manmatha 

71 

31 

90 

49 

09 

68 

27 

3 

Durmukha 

72 

32 

91 

50 

10 

69 

28 

4 

Hexnalamba ... 

73 

33 

92 

51 

11 

70 

29 

S 

Vilamba 

74 

34 

93 

52 

12 

71 

30 

6 

Vikarin 

75 

35 

94 

53 

13 

72 

31 

7 

Sarvari 

7b 

36 

95 

54 

14 

73 

32 

a 

Plava ... 

77 

37 

96 

56 

15 

74 

33 

9 

Subhakrit 

78 

38 

97 

56 

16 

76 

34 

10 

Sobhana 

79 

39 

98 

57 

17 

76 

35 

11 

Krodhin 

80 

40 

99 

58 

18 

77 

36 

12 

Vidvavasu 

81 

41 

13 00 

59 

. 19 

78 

37 

13 

Par&bhava 

82 

42 

01 

60 

20 

79 

38 

14 

Plavariga ..« 

83 

43 

02 

01 


80 

39 

15 

Kilaka 

84 

44 

03 

62 

ii 

81 

40 

16 

Sanraya . 

85 

45 

04 

63 

22 

82 

41 

17 

Sadharaija ... 

86 

46 

05 

64 

23 

83 

42 

18 

Virodhakjit ... 

87 

47 

06 

65 

24 

84 

43 

19 

Paridhavin ... 

88 

48 

07 

86 

25 

85 

44 

20 

Pramadin 

89 

49 

08 

67 

26 

86 

45 

21 

Ananda 

90 

50 

09 

68 

27 

87 

46 

22 

Eakshasa 

91 

... 

10 

69 

28 

88 

47 

23 

Attala. 

92 

51 

11 

70 

29 

89 

48 

24 

Pin gala ... 

93 

52 

12 

71 

30 

90 

49 

25 

Kalayukta ... 

94 

53 

13 

72 

31 

91 

' 50 

26 

Siddhartin ... 

95 

54 

14 

73 

32 

92 

51 

27 

Raudra 

96 

55 

15 

74 

33 

93 

52 

28 

Durenafci 

97 

56 

16 

75 

34 

94 

53 

29 

Dandnbhi 

98 

57 

17 

76 

35 

95 

54 

30 

BiKihirodgarin. 

99 

58 

18 

77 

36 

96 

55 

31 

Raktaksha ... 

1200 

59 

19 

78 

37 

97 

56 

32 

Krodhana ... 

01 

60 

20 

79 

38 

98 

57 

33 

Ksbaya 

02 

61 

21 

80 

39 

99 

5J3 

34 

Prabhava ... 

03 

62 

22 

81 

40 

1600 

59 

35 

Yibhava 

04 

63 

23 

82 

41 

01 

60 

36 

Sukla. 

05 

64 

24 

83 

42 

02 

61 

37 

Pratnoda 

06 

65 

25 

84 

48 

03 

62 

38 

Prajapati 

07 

66 

26 

85 

44 

04 

63 

39 

Angiras 

08 

67 

27 

86 

45 

05 

64 

40 

Srimukha ••§ 

09 

68 

28 

87 

46 

06 

65 

41 

Bhava ... 

10 

69 

29 

88 

47 

07 

66 

42 

Yuva 

11 

70 

30 

89 

48 

08 

67 

43 

Bhatri 

12 

71 

31 

90 

49 

09 

68 

44 

T$vara 

J3 

72 

32 

91 

50 

10 

69 

45 

Bahcdbanya .. 

14 

73 

33 

92 

51 

11 

70 

46 

Pramathin ... 

16 

74 

34 

93 

52 

12 

71 

47 

Vikranaa 

16 

75 

35 

94 

68 

18 

72 

48 

Vjisba 

17 

76 

... 

95 

54 

14 

73 

49 

Chitrabhana ... 

IS 

77 

36 

96 

55 


74 

50 

Sabb&nu 

19 

78 

37 

97 

56 

15 

75 

ii 

T&r&na 

20 

79 

38 

98 

57 

16 

76 

62 

Parfchiva 

21 

80 

39 

99 

58 

17 

77- 

53 

Vyaya 

22 

81 

40 1400 

59 

18 

78 

64 

Sarvajit 

23 

82 

41 

01 

60 

19 

79 

55 

Sarvadhirin ... 

24 

83 

42 

02 

61 

20 

80 

66 

Virodhin 

25 

84 

43 

08 

62 

21 

81 

67 

Vikpita 

26 

85 

44 

04 

63 

22 

82 

66 

Kbara ... 

27 

86 

45 

05 

64 

23 

83 

69 

Nandana 

28 

87 

46 

06 

65 

24 

84 


O 15 85 1644 17 03 17 63 18 22 1881 1941 


1 

86 

45 

04 

64 

23 

82 


2 

87 

46 

05 

05 

24 

83 

42 

3 

4 

88 

89 

47 

48 

06 

07 

66 

67 

25 

26 

84 

85 

43 

44 

5 

90 

49 

08 

68 

27 

86 

45 

6 

91 

50 

09 

69 

28 

87 

46 

7 

92 

61 

10 

70 

29 

88 

47 

8 

93 

52 

11 

71 

30 

89 

48 

9 

94 

53 

12 

• •• 

31 

90 

49 

10 

95 

54 

13 

72 

32 

91 

60 

11 

96 

55 

14 

73 

33 

92 

51 

12 

97 

56 

15 

74 

34 

93 

62 

13 

98 

57 

16 

75 

35 

94 

53 

14 

99 

58 

17 

76 

36 

95 

54 

15 

16 00 

59 

18 

77 

37 

96 

55 

16 


60 

19 

78 

38 

97 

56 

17 

or 

61 

20 

79 

39 

98 

57 

18 # 

02 

02 

21 

80 

40 

99 

58 

19 

03 

63 

22 

81 

41 

1900 

59 

20 

04 

64 

23 

82 

42 

01 

60 

21 

05 

05 

24 

83 

43 

02 

61 

22 

06 

60 

25 

84 

44 

03 

62 

23 

07 

67 

26 

85 

45 

04 

63 

24 

08 

68 

27 

86 

40 

05 

64 

25 

09 

69 

28 

87 

47 

06 

65 

26 

10 

70 

29 

88 

48 

07 

06 

27 

11 

71 

30 

89 

49 

08 

67 

28 

12 

72 

31 

90 

50 

09 

68 

29 

13 

73 

32 

91 

51 

10 

69 

30 

14 

74 

33 

92 

52 

11 

70 

31 

15 

75 

34 

93 

53 

12 

71 

32 

16 

76 

35 

94 

54 

13 

l A 

33 

17 

77 

86 

95 

55 

14 

/ « 

78 

34 

18 

78 

37 

96 

56 

15 

74 

35 

19 

79 

38 

97 

16 

75 

36 

20 

80 

39 

98 

67 

17 

76 

37 

21 

81 

40 

99 

58 

18 

77 

38 

22 

82 

41 

1800 

59 

19 

78 

39 

23 

83 

42 

01 

60 

20 

79 

40 

24 

84 

43 

02 

61 

21 

80 

41 

25 

85 

44 

03 

62 

22 

81 

42 

26 

... 

45 

04 

63 

23 

82 

43 

27 

86 

46 

05 

64 

24 

83 

44 

28 

87 

47 

06 

65 

25 

84 

45 

29 

88 

48 

07 

66 

26 

85 

46 

30 

89 

49 

08 

67 

27 

86 

47 

31 

90 

50 

09 

68 

28 

87 

48 

32 

91 

51 

10 

69 

29 

88 

49 

33 

92 

52.. 

11 

70 

30 

89 

50 

34 

93 

53 

12 

71 

31 

90 

51 

35 

94 

54 

13 

72 

32 

91 

52 

36 

95 

55 

14 

78 

83 

92 

53 

37 

96 

56 

15 

74 

34 

93 

54 

38 

97 

57 

16 

75 

35 

94 

55 

39 

98 

58 

17 

76 

36 

95 

56 

40 

99 

59 

18 

77 

37 

96 

57 

41 : 

1700 

60 

19 

78 

38 

97 

58 

42 

01 

61 

20 

79 

39 

98 

59 

43 

02 

62 

21 

80 

40 

99 
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it 

TABLE I (iii). 

Months. 


Surya siddhanta. Arya siddhanta. 

. . .— .—, r - — f 


J J 
'S |§ 
N §S 

o fl 1 
. o| 

6-35 

33 

Lunar months ; also 
Bengal solar 

months. 

Tamil solar months. 

Number of days in 
each solar month. 

r e.8 

5? °*S 

<3 0 m hoe 

S..5 2 
4= *5 g ^ 

||-S>8 

a 

Moment of each 
new moon ; or j 
No. of days up to J 
beginning of each j 
lunar month. 

Increase of <£ *s 
anomaly up to 
beginning of each 
lunat month. 

— 

No. of days in 
anomalistic 
months. 

No. of days in 
each solar 

month. 

, — * 

-S"§ 

- O 

O * SPS 
- k.S § 

<8 a 8 

® ic3 

ll'S.I s 

Mssha 

(Mai. 

Msdam), 

Ypishabha 

(Mai. 

Edavam). 
Milhuna ... 

Vai£akha ... 

Chittirai ... 

30-93528 

— 

... 

... 

1 

27*5546 

80-92500000 

... 

Jyeshtha ... 

VaigaSi 

3142028 

30-93628 

29-53059 

1*976 

2 

55*1092 

31*40X11 U1 

30*925000 

Aaha^ha ... 

Ani 

31-64472 

02-35655 

5906117 

3*952 

3 

82-6638 

81*60722222 

62*3261111 

Karkafaka .. 

Sravaija ... 

Adi ... 

31-47528 

94*00028 

88-59176 

5-928 

4 

110-2184 

81-46777777 

93-9333338 

Sirb ha 

Bhadrapada. 

Ava^i 

3101861 

125-47655 

118*12235 

7-904 

5 

137-7730 

81-03472*22 

125*401im 

Kanya ... 

Alvina 

Puratta^i 

30 44138 

166-49417 

147-65293 

9-880 

6 

166*3276 

30-45666666 

156-4358333 

Tula 

Karttika ... 

AippaSi 

29*89333 

186-93555 

177 18363 

11*850 

7 

192*8822 

20 90833333 

186*8925000 

Vpgchika ... 

MargaSirsha, 

Karttigai ... 

29*49027 

216-82888 

206-71411 

18*832 

3 

220*4368 

29 50861111 

216*7958833 

Dhanus 

Pausha 

Margaji 

29*31777 

246-31916 

236-24470 

15*808 

9 

247*9914 

29-35055555 

246 3044444 

Makara ... 

Magha 

T^i 

2944805 

275-63694 

265*77529 

17*784 

10 

275*5460 

29-46666666 

275-6560000 

Kumbha ... 

Phalguna ... 

Ma6i ... 

29*82027 

805-08499 

205-30588 

19-760 

11 

303 1006 

29-80833383 

305*1116666 

Mina 

Ohaitra 

PaAguni 

3035348 

334*90527 

324-83647 

21*786 

12 

330-6552 

30-83876167 

334-9200000 





365*25875 

354-86705 

23*712 

13 

358-2098 


365-2586805 






383*89764 

25-688 









TABLE X (iv). 

(See p. 30 of Text) 




Limits of Adhika months. 



Limits of Kshay^ months. 


Before 


Before. 


After. 

Before. 


After 

Before. 

Taifiakha 

... 1*40469 Bhadrapada 

... 8*84122 

... 

... 

*** 

MargaSlrsha 

. 10-07446 

10*11475 

Jyeshtha 

... 3*29438 ASvina 


... 9-75201 Phalguna . 

.. 9-77912 

10 06880 

Pansha . 

9-86164 

10 07447 

AshA^ha 

... 5-40851 Karttika 

... 1011476 Chaitra 

.. 10-06880 

10-89170 

Magha . 

.. 9-77910 

9*86164 

*§ravan& 

... 7*35320 ... 


#»• 

• M 

#• • 

... 

... 

... 






TABLE I(v). 









Tithis. 






Duration 


Names of 


Duration 


Names of 




of tithis. 


tithis. 


of tithis. 


tithis. 




Days. 




Days. 






0-98435 

1 

Sukla Pratipada. 


15 74965 

1 Krishna Prathama. 




1*96870 

2 

Do. Dvitiya. 


16-73400 

2 Do. Dvitiya. 




2*96306 

3 

Do. Tritiya. 


17 71835 

3 Do. Tritiya. 




893741 

4 

Do. Qhaturthi. 


18-70270 

4 Do, Chaturthi. 




4-92176 

5 

Do. Panoharai. 


19-68706 

* 5 Do. Panehami. 




5-90612 

6 

Do. Sbashthi. 


20-67141 

6 Do. Shashthi. 




6-89047 

7 

Do. Saptami. 


21-65576 

7 Do. Saptami. 




7-87482 

8 

Do. Ashtami, 


22*64012 

8 Do. Ashtami. 




8*8^918 

9 

Do. Navami. 


23-62447 

9 Do. Navami. 




9*84353 

10 

Do. DaSami. 


24*60882 

lO Do. DaSami. 




10-82788 

11 

Do. Ehada&i. 


25-59318 

11 Do. EkadaSi. 




11*81223 

12 

Do. Dvadaft. 


26-57763 

12 Do. DvadaSi. 




12*79659 

13 

Do. TrayodaSi. 


2766188 

13 Do. Trayodafii. 




13-78094 

14 

Do. Ghaturda&i. 


28-64623 

14 Do. Chatardafii. 




14*76529 

15 

Paurgami. 


29-53069 

15 Amayasya. 
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TABDE I (vi). 


Wakshatvas Togas. 



r- 





- s 


-\ 


"go . 

o o 


• ** 

0> ® . 

o 



o 

* 


- 3 



t* t> OD 

0 J* 

a . 

m . 

<3 •‘"J- 





s ^ 

* 2# 

^ os aJ 

1 O'ts S' 

-w tn -« 

§ gj| o 
SSlij 


„J 

© a ® 

Sis *3 

g'S'a' 

.2 ^3 ^ 

■§J3 S 
s §2, 

gSl 

.2 -a -d 
■4J ao cJ 

* M n 

s g« 


CD » 

CD 0* 

g ° 

,► o 
111 


W n a 


Q 


p 


£ * 

<5 



Days. 


* 

Days. 

Days. 



Day*. 

X 

ASrinl . 

1*01191 


Aavin 

1 01191 

1*0 

1 

Vishkamba. 

0*94149 

2 

Bharagl 

2 02383 


Tama 

1*51787 

1*6 

2 

Prifci 

1*88298 

3 

Kpittika (Tam* Kirnt- 

303574 


Agni 

2*52978 

. 2*5 

3 

AyoBhtnafc ... 

2*82447 


tigai). 

4*04765 





4 

Saubhagya. 

3*76596 

4 

Robipl 


Prajapafci ... 

404765 

4*0 

5 

Sobhana ... 

4-70745 

5 

Mrigasir&s (Tam* 

505957 


Soma 

5*06956 

5*0 





Mirugasir&m). 






6 

Atigautja ... 

5-64894 

6 

Ardra (Tam. Arudra 

6-07148 


Ruclra ... 

5*56552 

6*5 

7 

Sukarman 

6-59043 


or Tiruvadirai). 






8 

Dlipiti 

7*53192 

7 

Punftrvaau 

7-08340 


Adifci 

7*08339 

7*0 

9 

Snla 

8-47341 

8 

Pusbya (Tam* 

8*09531 


Brihaspati ... 

8*09531 

8*0 

10 

Gan^a 

9*41489 


Pu8am). 








9 

A Alesha (Tam. Ayil- 

9*10722 


Sarpah 

8*60126 

8*5 

11 

Vriddhi ... 

10*35638 


y^m). 





12 

Dhpuva. ... 

11*29787 

10 

Miigha (Tam. 

10*11914 


Pitarah 

9*61318 

9*5 

13 

Vyaghata... 

12*23936 


Magham). 






14 

Harshana 

13*18085 

11 

P ftrra- Phal gunl ( T am« 

11-13105 


Bhaga 

10*6251.0 

10*5 

15 

Vajra 

14*12234 


Parana). 





16 


12 

V fctara-Phalgunl 

12-14297 


Aryaman ... 

12*14297 

12*0 

Siddhi ... 

15*06383 

(Tam. Dttiram). 





17 

Vyatipafca... 

*16*00532 

13 

Hasta (Tam. Has* 

13*15483 


Savitri 

13*15488 

13*0 

18 

Vanyas 

16*94681 

tarn). 






19 

Parigha ... 

17*88830 

14 

Chaitra (Tam. 

14*16679 


Tvashfcri 

14*16679 

14*0 

20 

Siva 

18*82979 

Chittirai). 






21 



15 

Svati . 

15*17871 


Vayu 

14*67275 

14*5 

Siddha 

19*77128 

16 

ViSakha (Tam. Visa- 

16*19062 


Indragni ... 

16*19062 


22 

Sadhya 

20 7L277 


kam). 




16*0 

23 

Subha 

21*65426 

17 

Anuradha (Tam. 

17*20273 


MUra 

17*20253 

17-0 

24 

gakla 

22*59575 

Ami sha m). 






25 

Brahman ... 

2353724 

18 

Jyeshtha (Tam. 

18*21445 


Indra 

17*70849 

17*5 





Ksttai). 






26 

Indra 

24-47873 

19 

Mala (T am. M (Slam). 

19*22638 


Nirriti 

18*72040 

18*6 

27 

Vaidhriti ... 

25-42022 

20 

Parra-Asbtt4.ha (Tam. 

20*23828 


Apah 







Paradara). 




19*73232 

19*5 




21 

Utfcara Aaha^ha 

21*25019 


V’ftvadOva 

21*25019 

21*0 




(Tam. Uttiradam). 



Brahma. 


21*3217 










(Abhijit) 




22 

Sravaija (Tam. 

22*26210 


Vishnu 

22*26210 

22*3217 





Tiruronatn). 




• 





23 

Sravisbta or Dhanish- 

23*27402 


Vasava 

23-27401 

23*3217 




tha i Tam. Avittam). 




23-77997 

23*8217 




24 

Satahhieh or Sataraka 
(Tam. Sadayam). 

2428593 


Vanina 





24*8217 

25 

Parra- Bhadrapada 

25-29785 


Aja Ekapad. 

24-79188 





(Tam. Parabtadi). 









26 

Utfcara- Bhadrapada 

26*30976 


Ahi Bu- 

26-30975 

26*3217 





(Tam. Ufctirafctadi), 



d liny a. 

27-32167 

27*8217 




27 

Bevatl , . 

27*32167 


Pushan 








TABLE I (vii). 








Karanas. 







K.ioisttiflhRQr «»« 

i. 








Bara 

IM 

3, 

9, 16. 23, 30, 37 

, 44, 51, 

58 =s Sakmii. 




Balava 

8, 

10, 17. 24, 31, 38, 45, 62, 

59 s= Naga. 





Kan lava 

4, 

11, 18, 26, 92, 89 

, 40, 63, 

80 = Chatushnada. 



Taitiia 

5, 

18, 19, 26, 83. 40, 47, 54, 






Gara 

... 

6, 

13, 20, 27, 34, 41 

, 48, 55, 






Basija 

... 

», 

14, 21, 28, 85, 42 

, 49, 60, 






Viahti 

';*v ■ , 

8, 

15, 22, 29, 36, 43 

, 60, 57, 






(or Bhadra). 






51 








I 


s 

© 

«a <8 

§ : 

5 -a 

b- <05 


Com¬ 
mence- 
ment. of 
solar 
year. 


td *8 
I . 

Is* II 

.■0*0 g ^ 


iS 

s 

.s 

c 

§ 

5 

§ 


►. . 
11 
I 8 


8101 5? 

8102 58 
3108 59 

8104 60 

3105 61 
8106 62 

3107 63 

3108 64 

3109 65 

3110 66 


14M 

14M 

14M 

14M 

14M 

14M 

14M 

14M 

14M 


3111 

67 

... 14M 

8112 

6* 

... 14M 

3113 

60 

... 14M 

3114 

70 

... 14M 

3115 

71 

... 14M 

8116 

72 

... 14M 

3117 

73 

... 14M 

3118 

74 

... 14M 

3110 

76 

... 14jM 

3120 

76 

... 14M 

3121 

77 

... 14M 

3122 

78 

... 14M 

3123 

79 

... 14M 

3124 

80 

. 14M 

3125 

81 

... 14M 

3126 

82 

... 14M 

3127 

83 

... 14M 

3128 

84 

... 14M 

3129 

85 

... 14M 

3130 

80 

... 14M 

3131 

87 

... 14M 

3182 

88 

... 15M 

3133 

89 

... 14M 

3134 

90 

... 14M 

3135 

91 

... 14M 

3130 

92 

... 15M 

3137 

93 

... 14M 

3138 

P4 

... 14M 

3139 

95 

... UM 

2140 

96 

... 15M 

3141 

97 

... 14M 

8142 

98 

... 14M 

3143 

99 

... 14M 

8144 100 

... 15M 

8145 101 

... 14M 

3146 102 

... 14M 

8147 103 

... 14M 

3148 104 

... 15M 

3149 105 

... HI 

3150 106 

... 14M 

3151 107 

,14M 

3152 108 

... 15 M 

3163 109 

... 14M 

3164 110 

... 14M 

8155 111 , 

.. 14M 


TABLE ft:—NEW MOONS AND ECLIPSES 

TABLE II.—Solar years and new moons 

Vaisakha. Jyeshtha. Ashadha. Sravana. Bhadrapada. 


13M *9831 9*9081 22736 


*2419 28*0370 20*870 
*5008 17*7453 17*027 

*7594 0*8536 13184 

0181 25-4925 11*817 
*2769 14*6008 7 475 

*5350 3*7091 3-688 

*7944 22-3479 1*765 
*0531 11*4562 25 477 

•3119 0*5645 21*684 
•5707 19*2034 19767 
•8294 8*8117 15*925 

0882 26*9506 14*058 
'8469 16*0589 10*216 

0057 6*1672 6*878 

•8644 23*8061 4*506 
*1232 12-9144 0*663 

*3820 2 0227 24*375 
•S407 20-6618 22 508 
*8995 9*7699 18-685 

•1582 28*4088 16*799 
.*.4170 17*5171 12*956 

•6757 0*6254 9*113 

•9845 25-2647 7*246 
*1932 14-3726 3-404 

•4520 3 4809 27*115 

•7108 22*1197 25*249 
9095 11-2280 21*406 

•2283 0*3363 17*563 
*4870 18*9752 15-690 
•7458 8-0835 11*864 

•0045 26*7224 9*987 
•2633 15*8307 0‘144 

•6221 4*9390 2*301 

•7808 23*6779 0*435 
•0396 12-6862 24*146 

2988 1*7945 20*304 
*5571 20*4334 18*487 
8158 9-5417 14*594 

•0746 28-1800 12*727 
•3334 17*2889 8*885 

*5921 6*3072 5*043 

•8509 25*0361 3 175 

•1090 141443 26*887 

*3084 3*2526 23*044 

'6271 21 8915 21*178 
•8859 10*9998 17*335 

•1440 0 1081 18*498 
•4034 18 7470 H‘025 
-6022 7*8553 7*788 

•0209 26*4942 5*916 
•1797 15*6025 2*073 

*4384 4*7103 25*785 

*6972 23 3497 28 918 
*9559 12*4580 20*075 


S3 

•5 
•S 
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O 

B.C. 

1 

A.B. 

1 

2 
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© S3 
® O c9 
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. ts 

a * 

o ? 

‘-g M -5 
g ® o a 

8s a p 


© >o . 

g JS 5 5* 

Pm e£ #5 P 


a * 
o *o 

-•§ jj 5 

2 | § 
fc a 


o 


♦ fc*s 
S3 cfi 

O t> . 

« © o 

£ © o 

fc E« a 
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•15 

51 

•41 

*78 


*15 2 

*04 1 

41 5 


Je 20 
My 23 

Je 11 
My 31 

My 19 

Je 7 
My 28 

Je 150 
Je 400 
My 2400 

Je 12 
Je 1 

My 21 

Je 9 
My 29 
My 18 
Je 17 
Je 5 
My 26 

Je 140 
Je 30 
My 22 

Je 10 
My 31 

My 20 

Je 7 
My 27 

Je 1500 
Je 400 
My 240 

Je 12 
Je 1 

My 21 

Je 8 
My 29 
My 18 
Je 17 
Je 0 
My 250 
Je 130 
Je 3 
4 My 23 

Je 10 
My 30 

My 20 

Je 8 
My 27 

Je 1500 

Je 40 

My 25 

Je 11 
Je 1 

My 21 

Je 9 
My 28 


77 

14 

04 

■40 


3 JI 
7 Je 

6 Jl 
3 Je 
Je 


77 f ^ 

77 12 Jl 


7 Jl 

4 Je 

3 Jl 
7 Jl 

5 Je 

4 Jl 
.1 Jl 

5 Je 
.7 Jl 

4 Jl 
2 Je 

7 Jl 

5 Jl 

2 Je 

1 Jl 
5 Jl 

3 Je 

73 2 Jl 
09 6 Je 

PS Je 

U Jl 
36 2 Jl 
7 Je 


07 

■04 

93 

30 

67 

•57 

•93 

*80 

*20 

56 

•93 

♦40 

*83 

*20 

*09 

*46 

*83 


•40 


72 

62 

99 


6 Jl 

3 Jl 


30 7 Je 


*25 

*62 

•99 

‘89 

*25 

*62 

*15 

52 

*88 

*78 

*15 

*52 

*41 

*78 

*15 

'05 

*41 

31 

08 

04 


6 Jl 
4 Jl 

fl Je 
13 Jl 

7 Jl 

4 Je 

3 Jl 

1 Jl 

5 Je 

4 Jl 

1 Jl 

6 Je 

4 Jl 

2 Je 
re Je 
ll Jl 

5 Jl 

2 Je 

1 Jl 

6 Jl 

3 Je 


2 Jl 
6 Je 
f 4 Je 
15 Jl 
67 3 Jl 
94 7 Je 


*94 

*31 

*68 


& 

73 


£ m 

g S g £ 
& £ a « 


2 

•30 

4 

Jl 

31 

83 

21 

07 

2 

Jl 

21 

*20 

10 

*57 

1 

Au 

9 

*10 

29 

*94 

5 

Jl 

29 

•47 

18 

17 

*30 

•83 

4 

Au 

16Q 

30 

7 

•20 

1 

Au 

500*73 

26 

57 

6 

Jl 

260 

•10 

15 

•46 

5 

Au 

14 

00 

3 

•83 

2 

Au 

2 

*80 

23 

*20 

6 

Jl 

22 

*73 

12 

10 

5 

Au 

10 

*63 

1 

•46 

2 

Jl 

30 

•99 

19 

19 

83 

•30 

1 

An 

17 

*89 

8 

•73 

6 

Au 

7 * 

•28 

28 

10 

3 

Jl 

270 

•63 

160 

•99 

2 

Au 

150 

*52 

50 

•36 

6 

Au 

3 

•89 

240 

*73 

4 

Jl 

24 

*20 

13 

•62 

3 

Au 

12 

16 

2 

*99 

7 

Au 

1 

*52 

21 

36 J 

[i 

Jl 

Au 

20 

19 

*89 

•42 

10 

*26 

3 

Au 

8 

•79 

29 

*62 

1 

Jl 

29 

15 

18 

18 

*99 

•52 

7 

Au 

170QO5 

S 

•89 

4 

Au 

5# 

*42 

26Q 

•26 

1 

JI 

26 

*79 

16 

15 

7 

Au 

13 

*08 

4 

62 

5 

Au 

3 

*05 

22 

*89 

2 

Jl 

22 

*42 

11 

•78 

1 

Au 

10 

*32 

1 

15 

5 

Jl 

30 

*68 

20 

20 

•62 

05 

4 

Au 

18 

*58 

8 

*42 

1 

Au 

6 

*96 

27 

•78 

6 

Jl 

270 

•81 

160 

•08 

5 

Au 

15 

21 

60 

*05 

2 

Au 

4 

‘68 

240 

•41 

6 

Jl 

23 

'95 

13 

81 

5 

Au 

11 

*84 

2 

*68 

3 

Au 

1 

“21 

22 

*05 

(2 

Jl 

Au 

21 

20 

•58 

11 

9 

*94 

0 

Au 

8 

•47 

29 

*31 

8 

Jl 

28 

•84 

18 

18 

*68 

*21 

2 

Au 

160 

*74 

7 Q 

*58 

7 

Au 

60 

*11 

250 

'94 

4 

Jl 

25 

*47 

14 

84 

3 

Au 

13 

•37 

4 

*21 

7 

Au 

2 

*74 

23 

67 

5 

Jl 

23 

•11 

11 

•47 

4 

Au 

10 

•00 

80 

*84 

1 

Jl 

80 

37 

20 

•21 

7 

Au 

18 


19 

■74 





9 

*10 

4 

Au 

7 Q 

*63 

27 

•47 

2 

Jl 

27Q 

*00 


• Ending moments of tithia by Ary a siddhanta are the same as those given above. 



TABLE II.-NEW MOONS AND ECLIPSES 

from 1 B.C. to A.D. 500 (Surya siddhanta) •—co»<. 


209 


Asvina, Karttika. Margaslrsha, Pausha. A.D. Magha. AD. Phalgnna. Chaitra. 


C8 

* A 

M 5 

| J £ 

Fraction. 

Week-day. 

Month. 

Sr 

p 

Fraction. 

Week-day. 

Month. 

& 

Q 

Fraction. 

Week-day. 

Month. 

Day. 

a 

.2 

1 

£ 


Week-day, 

Month. 

• 

S' 

Q 

Fraction. 


£ 

V jj 
s a 

1 £ 

C, 

a 

P 

Fraction. 

Week-day. 

Month. 

Day. 

Fraction. 

6 Au 30 

'86 

7 8 

28 

*90 

2 0 

28Q 

*43 

3 sr 

26 

*96 


5 P 

26 

•49 

17 

7 Jr 

25 

02 

1 F 23 

•55 

f8 Au 19 

15 S 18 

2 S 7 

•73 

•26 

6 0 

17#0'7» 

1 N 

16 

•82 

2 D 

15 

•85 

18 

4 Jr 

14 

38 


5 F 

12 

*92 

7 Mr 14 

45 

*63 

4 0 

7#0'16 

5 N 

5 

•69 

7 t) 

5 

•22 

19 

1 Jr 

3 

*75 


3 F 

2 

*28 

4 Mr 3Q 

2 F 210 

*81 

7 Au 28Q 

00 

1 B 

26 

•53 

3 0 

28 

•06 

4 N 

24 

•59 


6 D 

24 

12 

20 

7 Jr 

22 

*65 

18 

5 S 14 

'89 

7 0 

14 

*42 

1 KT 

12 

•96 

3 D 

12 

*49 

21 

5 Jr 

11 

*02 


6 F 

90 

55 

1 Mr 11 

•08 

3 S 4 

‘26 

4 0 

3 

: 79 

6 K 

2 

32 

7 D 

1 

•85 


2 P 

31 

38 

22 

3 Jr 

29# 

•91 

6 F 28 

•44 

7 Au 24 

•63 

2 S 

23 

16 

3 0 

22 

•69 

5 N 

21 

*22 


6 D 

200 

■75 

23 

1 Jr 

19# 

*28 

2 F 17 

*81 

6 S 12 

•53 

1 0 

12 

•06 

2 N 

10 

•59 

4 D 

10O 

12 

24 

5 Jr 

8# 

•65 


7 F 

7 

•18 

1 Mr 7 

•71 

3 Auai 

•89 

5 8 

30 

•42 

6 0 

29 

*95 

1 N 

280 

*48 


3 D 

28 

02 

25 

4 Jr 

26 

•55 

6 F £5 

08 

1 Au 21 

*26 

2 8 

19 

•79 

4 0 

19 

•32 

5 N 

17# 

*85 


7 D 

17 

*38 

26 

1 Jr 

15 

•91 { 

3 F 14 

4 Mr 15 

•44 

•97 

7 8 9 

‘16 

1 0 

8 

*69 

3 NT 

7# 

•22 

4 D 

6 

•75 

27 

6 Jr 

5 

•28 


7 F 

3 

•81 L 

2 Mr 5 

34 

4 Au 29 

•62 

6 S 

280 

.06 

7 0 

27 

•59 

2 N 

26 

12 


3 D 

25 

•65 

28 

5 Jr 

24 

18 

6 F 22 

•71 

3 S 10Q 

'42 

4 0 

16 

,95 

6 N 

14 

*48 

1 D 

14 

•01 

29 

2 Jr 

12 

•54 


4 F 

11 

08 

5 Mr 12# 

•61 

7 8 5 

•79 

2 0 

5 

.32 

3 N 

3 

•85 

5 D 

3 

*38 

30 

6 Jr 

1 

•91 


1 Jr 

31Q 

200 

•44 

2 Mr 1 

97 

5 An 28# 

*16 

6 S 

24 

•69 

1 0 

24 

•22 

2 N 

22 

•75 


4 D 

22 

•28 

31 

5 Jr 

•81 

7 F 19 

•34 

4 S 14 

•05 

5 0 

13 

•58 

7 5 

12 

*12 

1 0 

11 

-65 

32 

3 Jr 

I0#O'18 


4 F 

8 

71 

6 Mr 9 

•24 

IS 2 

*42 

2 0 

1 

•95 

4 0 

31 

*48 

6 XT 

30 

01 


7 D 

29# 

•54 

33 

2 Jr 

28 

07 

3 F 26 

60 

5 An 22 

*79 

7 S 

21 

•32 

1 0 

20 

•85 

a n 

19 

•38 


4 D 

18 

•91 

34 

0 Jr 

17 

•44 

7 F 15 

•97 

4 8 10 

•69 

6 0 

10 

*22 

7 N 

80 

•75 

2 D 

8 

•28 

35 

3 Jr 

6 

*81 


6 F 

5 

34 

6 Mr 6 

•87 

2 Au 31 

•05 

3 S 

29 

•58 

5 0 

29*011 

6 N 

27 

•64 


1 D 

27 

18 

36 

2 Jr 

25 

•71 

4 F 24 

24 

7 S 17 

•95 

2 0 

17#0- 48 

4 N 

10 

•01 

6 D 

15 

54 

37 

7 Jr 

14 

07 


1 F 

12 

60 

3 Mr 14 

13 

5 S 7Q 
2 Au 370 

'32 

6 0 

6 

•85 

1 K 

5 

•38 

2 D 

4 

*91 

38 

4 Jr 

8 

•44 


5 F 

1 

-97 

7 Mr 80 

4 F 200 

•60 

•68 

4 S 

26 

•22 

5 0 

25 

•75 

7 N 

24 

•28 


1 D 

23 

*81 

39 

8 Jr 

22 

34 

•87 

1 S 16 

‘58 

3 0 

15 

11 

4 

13 

•64 

6 D 

13 

•17 

40 

7 Jr 

11 

•70 


2 F 

10O 

•24 

3 Mr 10 

•77 

6 S 3 

95 

7 0 

3 

•48 

2 N 

2 

•01 

3 D 

1 

‘54 


5 D 

310 

20Q 

07 

41 

6 Jr 

29# 

•60 

1 F 28 

*13 

3 Au 24 

*32 

4 8 

22 

•85 

6 0 

22 

•38 

7 N 

20 

91 


2 D 

•44 

42 

3 Jr 

18 

•97 

5 F 17 

•50 

2 S 12 

'21 

3 0 

11 

•74 

6 N 

10 

•28 

6 D 

90 

•81 

43 

1 Jr 

8 

*34 


2 F 

6 

*87 

4 Mr 8 

•40 

8 8 1 

*58 

1 0 

1 

11 

2 0 

30 

•64 

4 N 

29 

17 


5 D 

28 

•70 

44 

7 Jr 

27 

23 

1 F 25 

*76 

3 Au 20 

*95 

5 8 

19 

•48 

7 0 

19 

01 

1 N 

17 

•54 

46 

3 D 

17 

•07 

45 

4 Jr 

15 

*60 « 

f 6 F 14 
[7 Mr 15 

*13 

•66 

2 8 8 

'85 

4 0 

278 

•88 

5 N 

8# 

*9i 

7 D 

6 

•4* 

1 Jr 

4 

•97 


3 F 

3 

-50 

5 Mr 5 

•03 

7 Au 29 

•21 

1 s 

•74 

3 0 

27 

•27 

4 N 

25 

*80 


6 P 

25 

•34 

47 

7 Jr 

23 

•87 

2 F 22 

*40 

6 S 17 

11 

7 0 

16 

*64 

2 N 

15 

•17 

3 D 

14 

*70 

48 

5 Jr 

13 * 

•23 


6 F 

HO 

•76 

1 Mr 12 

•29 

3 8 5# 

48 

5 0 

5 

•01 

6 N 

3 

•54 

1 D 

3 

•07 

49 

2 Jr 

1 

•60 


4 Jr 

310 

•18 

5 Mr 1 

*66 

7 Au 25# 

84 

2 8 

24 

38 

3 0 

23 

•91 

5 N 

22 

*44 


6 D 

21 

•97 

50 

1 Jr 

20*0-50 

3 F 19 

•03 

6 8 13 

•74 

10 

13 

•27 

2 

11 

•80 

4 I) 

11 

•38 

51 

5 Jr 

*• 

•86 


7 F 

8 

40 

1 Mr 9 

•93 

4 S 3 

*11 

5 0 

‘ 2 

•64 

7 K 

1 

*17 

1 N 

30 

*70 


8 D 

30 

•23 

52 

4 Jr 

28 

•76 

6 F 27 

*29 

1 Au 22 

*48 

3 8 

21 

*01 

4 0 

20 

•54 

6 N 

190 

*07 


7 D 

18 

•60 

53 

2 Jr 

17 

*13 

3 F 16 

66 

7 S 10 

87 

1 0 

9 

•90 

3 N 

80 

•43 

4 D 

7 

•97 

54 

8 Jr 

6 

•60 


1 F 

5 

•03 

2 Mr 6 

‘50 

4 Au 80 

•74 

6*S 

29 

27 

7 0 

280O' 80 

2 N 

27 

•33 


3 D 

26 

*80 

55 

5 Jr 

25 

•39 

6 F 23 

•92 

3 8 18Q 

64 

5 0 

18 

*17 

6 N 

16 

•70 

1 D 

16 

•23 

56 

2 Jr 

14 

•76 


4 F 

13 

•29 

5 Mr 130 

*82 

IS 7Q -01 
5 Au 27*0'37 

2 0 

6 

•54 

4 N 

5 

07 

5 D 

4 

•60 

57 

7 Jr 

3 

•13 


1 F 

1 

'66 

3 Mr 30 

•19 

6 8 

25 

•90 

1 0 

25 

•43 

2 N 

23 

•96 


4 D 

23 

•49 

58 

6 Jr 

22 

•03 

7 F 20 

*50 

4 9 15 

'27 

5 0 

14 

•80 

7 N 

13 

•33 

1 D 

12 

•86 

59 

3 Jr 

HO 

•39 


4 F 

9 

■92 

6 Mr 11 

-45 

IS 4 

*64 

3 0 

4 

17 

4 N 

2 

•70 

6 0 

2 

23 


7 D 

310 

•76 

60 

2 Jr 

30# 

•29 

3 F 28 

•82 

6 Au 24 

00 

7 S 

22 

*53 

2 0 

22 

*07 

3 1ST 

20 

*60 


5 D 

200 

*13 

61 

6 Jr 

18 

•66 

1 F 17 

‘19 

4 S LI 

*90 

6 0 

11 

•43 

7 N 

9 

96 

2 P 

9 

*49 

62 

4 Jr 

8 

•02 


5 F 

6 

55 

7 Mr 8 

*09 

2 S 1 

•27 

3 8 

30 

•80 

5 0 

30 

*33 

6 N 

28# 

•86 


1 D 

28 

*39 

63 

2 Jr 

26 

•92 

4 F 25 

45 

0 Au 21 

•64 

ri s 
12 0 

20 

•17 

•70 

Margfasira 

Kshaya. 

4 isr 

18# 

23 

65 

5 D 

17 

•76 

64 

7 Jr 

16 

•29 

[1 F 14 

13 Mr 15 

•82 

•35 

5 8 8 

*53 

7 O 

80 

•06 

1 N 

6 

*59 

3 D 

6 

13 

4 Jr 

4 

66 


6 F 

3 

*19 

7 Mr 4 

•72 

2 Au 28 

•90 

4 8 

270 

*43 

5 0 

26 

*96 

7 N 

25 

•49 


2 D 

25 

•02 

66 

3 Jr 

23 

•55 

5 F 22Q 

08 

1 8 16# 

80 

3 0 

16 

•33 

4 N 

14 

*86 

6 D 

14 

•39 

67 

7 Jr 

12 

.92 


2 F 

no 

*45 

3 Mr 12 

*98 

6 8 6# 

‘17 

7 O 

5 

*70 

2 N 

4 

*23 

3 D 

3 

•76 

68 

5 Jr 

2 

29 


6 Jr 

31#0*82 

1 Mr 1 

35 

3 Au 25 

•53 

5 a 

24 

*06 

6 0 

23 

■69 

1 N 

22 

•12 


2 D 

21 

•65 

69 

4 Jr 

20 

'19 

5 F 18 

•72 


For tithis by Brahma uiddhanta add algebraically — -02 to the above. 



8870 326 191 

8371 327 192 
3372 82S 193 

8373 329 194. 
3874 330 195 

3375 331 196 

3376 332 197 

3377 333 198 

3378 334 199 

3379 335 200 

3380 336 201 

3381 337 202 

3382 338 203 
3388 339 204 

3384 340 205 

3385 341 206 

3386 342 207 

3387 343 208 

3388 344 209 

3389 345 210 

3390 346 211 

3391 347 212 

3392 348 213 

3393 349 214 

3394 850 215 

3395 351 216 
8396 352 217 

3397 353 218 

3398 354 219 

3399 355 220 

3400 356 221 
3401*357 222 

3402 358 223 

3403 359 224 

3404 3g0 225 

3405 361 226 

3406 362 227 

3407 363 228 

3408 364 229 

3409 365 230 

3410 366 231 

3411 367 232 

3412 368 233 

3413 369 234 

3414 370 235 

3415 371 236 

3410 372 237 

3417 373 238 

3418 374 239 

3419 375 240 

3420 376 241 

3421 377 242 

3422 378 243 



Com¬ 
mence¬ 
ment of 
solar 
year. 


i=i 

4 

o ^ 

a 


; S* 

! -3 


§ 

o 

B 

* 

o . 

jsl 
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TABLE II.—NEW MOONS AND ECLIPSES 

•TABLE IX.—Solar years and new moonsr 

Vaiiakha. Jyeshtha. Ashadha. Sravana. Bhadrapada. 


- 5 

a 8 


•R 

A 

O 


A 

0 

O 

S 


S' 

o 


3 © S3 

S ® O 

£ £ a 


S' 

Q 


o a 

® o 

£ S 


S' 

O 


16M -5886 

16M 
17M 


A.D. 

8-6587 11-299 2 69 

8478 22-2975 9 482 270 
1061 11-4059 5-589 271 

16M -3649 0-6142 1747 2 7 2 
16M -e236 19 1531 27-434 2 73 
16M -8824 8 2614 28-592 2 74 

17M -1411 26-9002 21725 2 76 
16M -3999 16 0085 17 882 2 76 

16M -6586 51168 14-039 2 77 

16M -9174 237557 12 178 2 7 8 
17M -1702 12-8640 8 330 279 

16M -4349 1-9723 4-487 2 80 
16M -6937 20-6112 3-623 281 
16M -9624 97195 26 882 282 

17M -2112 28 3584 24-465 2 83 
16M -4699 17-4667 20 623 284 


16H -7287 6-5750 16-780 2 85 


16M 

17M 


•9875 25-2139 14913 286 
2462 14-8222 11 070 2 87 


7 Mr 20 

6 Ap 8 

8 Mr 28 
f 7 Mr 16 
(_2 Ap 15 

6 Ap 4 

4 Mr 250 

8 Ap 13 
7 Ap 1 

4 Mr 21 

3 Ap 9 
1 Mr 30 

6 Mr 18 

4 Ap 6 

1 Mr 26 

7 Ap 14#Q 

4 Ap 2 % 

2 Mr 23 

1 Ap II 

5 Mr 31 


*25 

•14. 

51 

*88 

‘41 

•78 

‘14 

•04 

*41 

*77 


1 Ap 18 

7 My 7 
5 Ap 27 

3 My 34Q 
1 My 4# 
5 Ap 239 

4 My 12 
1 Ap 30 


*04 

*94 

•31 

•67 

*57 

•94 

*30 


6 Ap 20 

5 My 9 

2 Ap 28 

re Ap 16 

U My 16 
30 5 My 50 

3 Ap 25*O’20 

2 My 14 

6 My 2 

3 Ap 21 


*67 

*04 

•41 


*67 

57 

‘94 

•SO 


20 

•67 

94 

•47 

88 


•20 

*57 


16M ‘5050 3*4305 7*228 2 8 8 2 Mr 19 


16M *7637 22*0694 5-361 289 
17M ‘0225 11-1777 1*514 290 

17M *2812 0*2860 25 230 291 
16M *5400 18*9249 23*363 2 92 
16M *7987 8*0332 19-521 293 

17M 0575 26-6720 17*654 2 94 
17M *3163 15-7803 13*811 295 

16M ‘6750 4-8886 9*968 2 96 

16M -8338 23 5275 8-102 297 
17M 0925 12-6358 4-259 2 98 

17M -3513 1-7441 0*416 299 
16M -6100 20-3830 20 104 300 
16M 8688 9*4913 22*261 301 

17M *1276 281302 20 394 302 
17M *3863 17*2385 16-552 3 03 

16M *6451 6-3408 12*709 304 

16M *9038 24 9860 10*842 305 
17M 1626 14*0940 6*999 306 

17M *4213 3-2023 3*157 3 07 

10M *6801 21*8412 1*290 308 
16M *9389 10*9495 25*002 3 09 


•1976 0-0578 1*159 310 
•4564 38*6966 39*292 311 
•7151 7*8049 15*450 312 

•9739 26*4438 13*583 313 
•2326 15*5521 9*740 3 1 4 

•4914 4*6604 5*897 31 5 

4-031 316 
0 187 31 7 

17M *2677 1*5159 23-900 3 1 8 
17M *6264 20-1548 22‘033 31 9 
16M .7852 9*2031 18 190 3 20 
17M *0489 27*9020 16 328 321 


17M 

17M 

16M 

16M 

17M 

17M 

16M 

17M 


•7501 23*2993 
•0089 12*4070 


1 Ap 7 
6 Mr 28 

r 3 Mr 17 

5 Ap 16 

2 Ap 4Q 

6 Mr 240 

5 Ap 12 
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# Ending moments of tithia by Ary a siddhanta are the same as those given above. 



TABLE II.—HEW MOONS AND ECLIPSES 

from 1 B.C. to A.D. SOO (Surya siddhanta)*— coni. 


<SL 


Asvina. Karttika. Margasirsha. Fausha. A.D. Mag-La. A.D. Fhalguna. 
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TABLE II.—NEW MOONS AND ECLIPSES 
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10 
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IF or tifcbi* by Brahma aiddbauta add algebraic all/ —**02 to the above. 
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3470 432 297 

3477 433 298 

3478 434 299 

3479 435 800 

3480 486 301 

3481 437 302 

3482 438 303 
8483 439 304 

3484 440 305 

3485 441 306 

3486 442 307 

3487 443 308 

3488 444 309 

3489 446 310 

3490 446 311 

3491 447 812 

3492 448 313 

3493 449 814 

3494 450 315 

3495 451 816 

3496 452 317 

3497 453 318 

3498 454 319 

3499 455 320 

3600 456 321 

3501 457 322 

3502 458 323 

3603 469 324 

3504 460 325 

3505 461 326 

3506 462 327 

3507 463 328 

3508 464 329 

3509 466 330 

3510 466 331 

3511 407 332 

3512 468 333 

3513 469 334 

3514 470 335 

3515 471 836 

3516 472 337 

3517 473 338 

3518 474 339 

3519 475 340 

3520 476 341 

3521 477 342 

3522 478 343 

3523 479 344 

3524 480 845 

3525 481 346 

3526 482 347 

3527 483 848 

3528 484 349 
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TABLE II.—NEW MOONS AND ECLIPSES 

TABL3E II.—Solar years and new jnocjns 


•0168 0*8313 
*2755 19*4702 
•5343 8*6785 

•7930 27*2174 
0518 16*3259 

•3106 5*4340 

•6693 24*0729 
•8281 13*1812 

*0868 2*2895 
•3456 20*9283 
•6043 10*0366 

•8631 286755 
•1219 177838 

*3800 6*8921 

•6894 25*5310 
*8981 14*6393 

*1569 3*7476 

•4156 22*3865 
'6744 11*4948 

.9332 0*6031 
•1919 19*2420 
'4507 8*3503 

7094 26*9892 
'9682 16*0976 

5-2058 

‘4857 23 8447 
*7444 12*9530 

*0032 2*0613 
•2620 20*7001 
*5207 9*8084 

*7796 28*4473 
•0382 17.5556 

*2970 6*6639 

*5557 25*3028 
*8146 14*4111 

•0732 3*5194 

*3320 22*1583 
•5908 11*2660 

•8495 0*3749 
•1083 19-0138 
*3670 8*1221 

•6258 26-7610 
*8845 15*8093 

•1433 4*9776 

*402 1 236164 
•6608 12*7247 

•9196 1*8330 
*1783 20*4719 
*4371 9*5802 
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*9646 17*3274 

*2134 6*4857 
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11*687 

9*820 

5*977 

4*110 
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23*979 

22*118 

18*270 

14427 
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6*851 

3*008 

26*720 

24*853 
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17*168 

15*30 L 
11*458 
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5-749 

1- 906 

0*039 

23*751 

19*908 

18*042 

14*199 

10*356 

8*489 

4*647 

2- 780 
26*492 

22*649 

20*782 

16*939 

13-097 

11-230 

7*387 

3*544 

1*678 

25-380 

23*523 

19*680 

15-837 

13*971 

10-128 

6*286 

4*418 
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26*263 
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18*578 

16*711 


Vaisakha. J yeshtha. 


Ashadlia. Sravana Bhadrapada. 
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376 
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380 
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382 
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385 

386 
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388 

389 

390 

391 

392 
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3 Ap 5( 

1 Mr 260 

7 Ap 14 

4 Ap 3 

1 Mr 22 

7 Ap 10 

5 Mr 31 

2 Mr 20 
1 Ap 7 

5 Mr 27 

4 Ap 150 

1 Ap 4 

6 Mr 24 

5 Ap 12 

2 Ap 1 

6 Mr 21 

5 Ap 8 

3 Mr 29 

7 Mr 18 
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407 
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415 

416 

417 
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419 
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421 

422 

423 

424 

425 

426 
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3 Mr 25 

2 Ap 13 
7 Ap 3 

4 Mr 23 

3 Ap 10 
7 Mr 80 

5 Mr 20 

3 Ap 7 

1 Mr 270 

7 Ap 15 

4 Ap 4 

1 Mr 24 

7 Ap 11 

5 Ap 1 

2 Mr 21 

1 Ap 9 

5 Mr 28 

3 Mr 18 

4 Ap 160 

2 Ap 60 

6 Mr 26 

5 Ap 13 

2 Ap 2 

7 Mr 23 

6 Ap 11 

3 Mr 30 

7 Mr 19 

« Ap 70 

4 Mr 280 

2 Ap 14 
7 Ap 4 

4 Mr 24 

3 Ap 12 


7 My 16 

5 My 5 

2 Ap 24 

1 My 13 

6 My 2 

•74 3 Ap 21 

*64 2 Mv 10 
•01 6 Ap 29 
.00 i 3 Ap 18 
38 i 6 My 180 
*27 2 My 6 Q 

7 Ap 260 

6 My 15 

3 My 4 

7 Ap 22 

6 My 11 

4 My 1 

1 Ap 20 

7 My 8 

4 Ap 270 

3 My 16 
7 My 5 

5 Ap 24 


•91 2 Je 15 
*28 6 Je 3 
*64 4 My 24 

3 Je 12 
7 Je 1 

4 My 20 
_ 6 Je 19 

17 3 Je 8 
1 My 29Q 

6 Je 16 
4 Je 5 


*54 

*91 

•27 


•54 

*91 

*44 

*80 


*64 

*54 

*91 

*27 

•17 

•54 

*90 

•80 

•17 

-64 


•17 1 

*07 7 
*44 1 

•80 2 


My 25 

Je 13 
Je 2 


-70 1 
*07 5 

l 

•33 1 

•70 6 
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*43 

*33 

•70 

*06 

*96 

•33 

.23 

•59 

*96 

*86 

•28 

•59 

*49 

*86 

*22 

*75 

*12 

•49 

*39 
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*12 
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4 My 13 

1 My 2 

5 Ap 21 

4 My 9 

2 A p 29 
f 6 Ap 18 

U My 1800 

5 My 70 * 

2 Ap 25 

1 My 14 

6 My 4 

3 Ap 23 

2 My 11 

6 Ap 30 

4 Ap 20 

3 My 9Q 

7 Ap 27Q * 


6 My 16 

3 My 5 
1 Ap 25 

6 My 12 

4 My 2 

1 Ap 21 

7 My 10 

*38 4 Ap 28 

•75 f- 2 Ap 18 

18 My 17 
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My 22 

Je 10 
My 30 
My 19 
Je 180 
Je 60 
My 270 

•60 5 Je 15 
*96 2 Je 4 
*33 6 My 23 

•23 6 Je 11 
•60 8 Je 1 
. 96 [7 My 21 
96 12 Jo 20 
*86 6 Je 8 
•23 3 My 28 

.«Q 

2 Je 16 
'49 7 Je 6 
'80 4 My 25 

.76 2 Je 13 
•12 7 Je 2 

My 23 

3 Je 9 

1 My 30 
, 12 [5 My 19 
12 [7Je 18( 
*02 4 J e 7 
39 1 My 26 

*28 7 Je 14 
*65 5 Je 4 

2 My 24 
1 Je 11 


*49 0 

•39 
'76 
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*92 

•28 5 My 31 
•65{ 3M y 21 
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90 
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•28 
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1 Je 30 
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3 
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*97 5 An 13 

*34 2 Au 1 

•70 f 7 22 

7U U Au 20 
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*97 


7 J1 180 *87 


6 Au 10 
3 J1 30Q 

2 An 17 
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•50 

*87 

•23 

•77 

•13 

*50 

‘40 


5 


55 

•44 

•81 

*18 

•08 


7 My 26 

5 Je 
3 Je 


12 

2 


7 My 22 
6 Je 10 


*70 

5 J 1 

80 

*23 

6 Au 0 

•70 

•07 

2 Je 

27 

'60 

4 Jl 

27 

*13 

•97 

1 J1 

16 

•50 

3 Au 15 

*03 

•38 

5 J1 

4 

*87 

7 Au 3 

*40 

•70 

3 Je 

24 

*23 

4 Jl 

23 

•76 

•60 

2 J) 

13 

*13 

3 Au XI 

*66 

*97 

6 J 1 

2 

•50 

1 An 1 

•03 

•33 

C 3 Je 
1 6 J1 

20 

20 

•86 

•39 

6 An 

•23 

2 J1 

9 

•76 

4 Au 8 

*29 

•60 

7 Je 

290 

*13 

1 Jl 

28 

•66 

•97 

•50 

6 ii 

18 

•03 

7 An 16 

•56 

80 

3 J1 

6 

•39 

4 An 4 

•92 

.23 

7 Je 

35 

*76 

2 Jl 

25 

•29 

*13 

6 JI 

14 

*66 

1 An 13 

•19 

*49 

4 Jl 

4 

•03 

5 Au 

2 

•56 

'86 

1 Je 

22 

•39 « 

f 2 Jl 

21 

•92 

[ 4 An 

20 

*45 

•76 

7 Jl 

11 

•29 

1 Au 


'82 

13 

4 Je 

30 

*66 

6 JI 

300 

19 

•49 

•02 

3*J1 

190 

•55 

5 Au 

18 

*09 

*39 

7 Jl 

70 

*92 

2 Au 

6 

45 

•70 

5 Je 

27 

•29 

6 JI 

26 

•82 

•66 

4 Jl 

16 

•19 

5 Au 

14 

*72 

•02 

2 Jl 

5 

•55 

8 Au 

4 

*08 

•39 

6 Je 

24 

*92 

7 JI 

23 

•45 

*29 

4 Jl 

12 

*82 

6 Au 

11 

35 

*65 

2 Jl 

2 

•19 

3 Jl 

31 

•72 

*02 | 

f 6 Je 
1 Jl 

21 

21 

•56 

•08 

2 Au 

190 

•61 

*92 

5 Jl 

90 

•45 

6 Au 

7 

•98 

•29 

2 Je 

28»0'82 

4 Jl 

28 

*35 

•65 

*18 

1 Jl 

17 

•71 

3 Au 

16 

*25 

*55 

6 Jl 

7 

•08 

1 Au 

5 

•61 

•92 

3 Je 

25 

'45 

4 Jl 

24 

'98 

•82 

2 Jl 

14 . 

*35 

3 Au 

12 

*88 

*18 

6 Jl 

3 

71 

1 An 

2 

*24 

•55 

4 Je 

23 

*08 \ 

■6 Jl 

7 An 

22 
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•01 

•14 

*45 

2 Jl 

10 

•98 1 
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7 Je 

30 

•34 

1 Jl 

29 

*88 

•18 

*71 

6 Jl 
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7 An 

17 
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* Ending moments of fcithis are the same by Arya siddhaota 



TABLE II.—NEW MOONS AND ECLIPSES 

from 1 B.C. to A.D. 500 (Siirya siddJxanta)* —cont. 


Aavina. Karttika. Margaeirsha. Pausha. A.D. Mag-ha. A.D. Phalguua Chaitra. 
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5 D 

30 
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29 

11 
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27 
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3 Au 28 
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22 

’35 

6 0 
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•88 

1 N 

20# 

*41 
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19 
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94 

4 Jr 

18 
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17 
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5 N 
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’78 
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*83 6 0 


6 

24 

13Q 

3f 


•20 

•09 

*46 

*83 


3 S 
2 0 

7 0 

4 8 


*46 

•83 

•73 

*09 

•46 

•99 

*36 

•73 


•09 

30 


! 8 15 ‘72 3 0 


6S 5 
8 Au 25 

2 8 120 
6 S 10 

6 S 20 

2 8 9 

7 Au 29 


•09 

*46 


7 0 
4 S 


3 0 
1 0 
7 O 


17 

6 


68 

3 8 

1 Au 


6 S 18 

4 8 8 

1 Au 23 

7 S 11 

4 Au 30 

3 S 18 

IS 8 

5 Au 28 


•36 
•72 
•62 

•99' 4 0 
•36 1 S 

7 O 


*25 

*62 

•99 

*88 
*25 
•62 | 

•62 

*88 


21 
10 
29 

18 

8 
26 

15 

4 
23 

11 
1 

20 

9 
27 

16 78 


3 N 
1 0 

7 N 

4 N 
3 N 

7 N 

5 O 


*62 4 N 


1 N 

6 O 


*26 4 N 


•02 

•99 

•89 

•25 

•15 

•52 

•89 


5 O 
2 8 

1 O 

5 O 

3 S 

4 O 

2 O 

6 S 


6 

25 

130 

20 

22 # 

21 

11 

29 


•78 5 0 18 


*15 

*52 


7 

27 


•15 

*52 

*42 

•78 

15 

•08 

•05 

41 

•81 

•68 

*05 


2 N 
6 O 

5 N 
2 O 

1 N 

6 N 
8 0 

2 N 

6 N 
4 0 

2 N 

7 N 

6 N 

3 N 

7 O 

6 N 

4 N 
1 O 


*75 

•12 

*01 


•30 

*78 


4 D 
1 N 
7 D 


4 D 
2 ST 


*63 1 D 


4 

24 

12 

1« 

20 

8 

29 

17 

6 

25 

13Q 

30 

23# 

10 

30 

18 

8 

27 

15 
4 

250 

11 

1 

20 

9 

23 

16 
6 

20 


•99 

•36 

•26 

•62 

•52 

'99 

*26 


5 D 
2 N 

1 D 

6 D 

5 D 

2 D 

6 N 


•15 5 D 


•52 

•89 


8 D 
7 N 


*79 6 D 


•15 

*52 

•42 

•78 

*68 

05 

•42 

*31 

•68 

*05 

•95 

*31 

‘21 

•58 

*94 

•84 

*21 

*58 


21 

10 

29 

18 


8 

26 

160 

O 

22 

11 

1 

20 

8 

27 

16 

6 

240 

13 

2 

22 

9 
29 

18 

7 
25 


*75 

-12 

•02 

•38 

*75 

•65 

•02 

•38 


•05 

*54 


'89 

*26 

•16 

•52 

•89 

•79 

16 

05 

•42 

•79 

68 

05 

•42 


3 D 
1 X 

6 0 

4 N 

3 D 

7 D 

4 N 

3 D 

1 D 

5 N 

4 D 11 

IN 30 

Pausha 

Kshaya 

5 D 9 


*68 
*05 

*95 
•32 
‘21 

*58 
*95 

14#0'84 
21 


4# 

23# 


2 N 

1 D 

5 D 

3 N 


27 

16 


4 8 15 *41 5 O 14 -94 7 N 18#Q 47 2 D 13 


‘58 

•48 

*84 


*11 

•48 

*37 

*74 

*11 

*00 


82 

84 

85 

87 


90 


3 Jr 
1 D 


5 

26 


7 Jr 140 


4 Jr 
1 1) 


2 

22 


7 Jr 10 
5 D 31 
2 D 


1 Jr 
5 D 


19 

7 

27 


75 

•12 

•02 

•89 

•75 

•65 

•02 

38 

•28 

65 


83 

86 

88 

89 

91 


5 F 

2 Jr 

1 F 

5 Jr 

3 Jr 

2 F 

6 Jr 

3 Jr 

2 F 

7 Jr 


40 ‘28 

24 -65 


•55 

•92 


12 

81 

21 


9 
29 

17 

5 

26Q *18 


0 Mr 5 
4 F 23 

3 Mr 13 

7 Mr 2 

4 F 19 

3 Mr 10 

1 F 28 

5 F 16 

.6 Mrl7*O*0 8 

4 Mr 7# 34 

1 F 24# *71 


*82 

*18 

•00 

*45 

•81 

*71 

•08 

*45 


92 

4 Jr 

15Q 

56 


6 F 

14 

•08 

7 Mr 14 

*61 

93 

.1 Jr 

3«Cm 

94 

3 F 

2 

•44 

4 Mr 3 

‘98 


6 D 

24 

•28 

1 Jr 

22 

•81 

2 F 

21 

‘34 

95 

5 Jr 

12 

18 


6 F 

10 

*71 

1 Mr 12 

*24 

96 

2 Jr 

1 

•55 


4 Jr 

SI 

•08 

5 F 

29 

'01 


0 D 

20 

91 

97 

1 Jr 

19 

*44 

2 F 

17 

*97 

98 

6 Jr 

8 

'81 


7 F 

7 

•34 

1 Mr 80 

*87 


3 D 

29 

*18 

99 

4 Jr 

27 

*71 

6 F 

26Q 

*24 

500 

2 Jr 

17 

06 


3 F 

15«O’50. 

5 Mr 16 


01 

6 Jr 

5 

42 


7 F 

3 

•95 

2 Mr 

5 

*40 


3 D 

25Q 

79 

02 

6 Jr 

24 

•32 

6 F 

22 

•SS 

03 

2 Jr 

13 

•69 


4 F 

12 

•22 

5 Mr 

18 

*76 

04 

7 Jr 

3 

05 


1 F 

1 

•58 

3 Mr 

2 

*12 


4 D 

22 

•42 

05 

5 Jr 

20 

*95 

7 F 

19 

*40 

06 

8 Jr 

10 

•32 


4 F 

8 

•79 

0 Mr 

10 

*38 


7 D 

30 

•69 

07 

2 Jr 

29 

•22 

3 F 

27 

*75 


Mag-ha 

JEshaya. 

08] 

re Jr 
11 F 

18 

17 

•58 

*10 

2 Mr 17 

'62 

09 

3 Jr 

6 

95 


5 F 

50 

•48 

7 Mr 

7 

•01 


1 D 

27 

•32 

io 

2 Jr 

25Q 

*85 

4 F 

24 

*38 

11 

7 Jr 

150 

•22 


1 F 

13 

*75 

3 Mr 

15 

•28 

12 

4 Jr 


•58 


6 F 

3 

*11 

7 Mr 

3 

•04 


1 D 

23 

•95 

13 

3 Jr 

22 

•48 

5 F 

21 

*01 

14 

7 Jr 

11 

•85 


2 F 

10 

•38 

3 Mr 

11 

‘91 

15 

5 Jr 

1 

*21 


6 Jr 

30 

*74 

1 Mr 

l 

*28 


2 I) 

21 

•58 

16 

4 Jr 

20 

*11 

6 F 

18 

*64 

17 

1 Jr 

8 

*48 


3 F 

7 

*01 

4 Mr 

SO 

•54 


5 D 

28 

•85 

18 

7 Jr 

27 

*88 

1 F 

250 

*91 

19 

4 Jr 

160 

•74 


6 F 

16# 

87 

7 Mr 

16 

•80 

20 

2 Jr 

K> 

•11 


3 F 

4 

•84 

5 Mr 

5 

•17 


6 D 

250 

•48 

21 

1 Jr 

24 

*01 

2 F 

22 

•54 

22 

5 Jr 

13 

•38 


7 F 

11 

•91 

1 Mr 18 

*44 

23 

2 Jr 

2 

•74 


4 F 

1 

*27 

5 Mr 

2 

*80 


7 D 

23 

*11 

24 

1 Jr 

21 

*64 

3 F 

20 

‘17 

25 

6 Jr 

10 

*01 


7 F 

8 

*64 

2 Mr 

10 

•07 


3 D 

30 

•37 

26 

4 Jr 

28 

*90 

0 F 

27 

*44 


7 X> 

19 

•74 

27 [ 

V2 Jr 

3 F 

18 

160 

*27 

*80 

5 Mr 18 

•83 

28 

6 Jr 

7 

•64 


1 F 

5#0‘77 

2 Mr 

6 

*70 


4 D 

27 

•01 

29 

5 Jr 

250 

•45 

7 F 

24 

*07 

30 

2 Jr 

14« 

*90 


4 F 

18 

*43 

5 Mr 14 

*96 

31 

7 Jr 

4 

•27 


1 F 

2 

•80 

3 Mr 

4 

*33 


4 D 

24 

*64 

32 

8 Jr 

23 

‘17 

7 J 

21 

•70 

33 

3 Jr 

11 

•54 


5 F 

10 

*07 

6 Mr 11 

*60 


A.D. 099 see pages 238 to 241 below. 

For tithia by Brahma giddhanta add algebraically - 

56 


--'09 to the above. 



TABLE II.—NEW MOONS AND ECLIPSES 

TABLE II.—Solar years and new moons 


Com¬ 
mence* 
xnent of 
solar 
year. 
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«5 


Vaisakha. 


Jyeshtha. Ashadka. Sravana. Bha&mpa&a. 
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o 
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CD 
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o 

0 
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* 

S '£ 
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a 

a 

*43 

oc 

£ 

*rJ 

J4 

. 

*3 

m 

u 

5 

<9 

■3 

'an 

rj 05 

8 

o aa 

£ 

£ 

gB 

4 

6 

o 

© 
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Day 








A.D. 



8634 

•590 455 

18M 

•8976 22-22861 

16-749 

533 

1 

Ap 10 


p <0 

.2 V J 

^ I § 
A a 


fr 

p 


3635 591 456 
8036 592 457 

3637 593 458 

3638 594 459 

3639 595 460 
8640 596 461 

3641 697 462 

3642 698 163 
8643 599 464 

3644 600 465 
3645-001 466 
3646 602 467 

8647 608 468 

3648 604 469 

3649 605 470 

8050 606 471 
3651 607 472 

3653*608 473 

3653 609 474 

3654 610 475 

8655 611 478 

8656 012 477 
3657 613 478 

8658 614 479 

8659 615 480 

3660 616 481 

3661 617 482 

3662 618 488 

3663 619 484 
3604 620 485 
3665 621 486 

3066 622 407 

3667 628 488 

3668 624 489 

3669 625 490 

3670 626 491 

3671 627 492 

3672 628 493 

3673 629 494 

3674 680 495 
3875 631 496 

3676 632 497 

3677 633 49S 

3678 634 499 

3679 635 500 

3680 636 501 

3681 637 502 

3682 638 503 

3683 639 504 

3684 640 505 

3685 641 506 


19M 

19M 

18M 

18 M 

19M 

19M 

18M 

18M 

19 M 

19M 

18M 

19M 

19M 

19M 

18M 

19M 

19M 

19M 

18M 

19M 

19M 

19M 

18M 

19M 

19M 

19M 

18M 

19M 

19M 

19M 

im 

19M 

19M 

19M 

ISM 

19M 

19M 

19M 

18M 

19M 

19M 

19M 

19M 

19M 

19M 

19M 

19M 

19M 

19M 

19M 

1$M 


•4149 044547 9*064 
•6736 1908450 7 198 
•9323 8-19294 3*356 

*1910 26*83220 1*490 
•4496 15*94039 25*202 

•7083 5*04883 21*359 

•9670 23*68786 19*493 
*2257 12 79629 15*651 

*4844 1*90473 11*809 
•7430 20*54376 9*942 
•0017 9*65218 8*100 

*2604 28*29121 4*234 
*5191 17*30964 0*392 

•7778 6*50808 24*104 

*0365 25*14711 22238 
•2951 14*25553 18*395 

•5538 8*36397 14*553 

•8125 22-00300 12 688 
0711 111X143 8*845 

*3299 0*21987 5*012 
*5885 18*85889 8*136 
*8472 7*96733 23*848 

1059 20*60635 24*982 
•3640 15*71472 21*140 

•6238 4*82383 17*298 

•8819 23-46225 15*431 
*1406 12*57069 11*589 

*3993 1*67912 7*747 
*6580 20*31814 6*881 
*9167 942658 2*038 

*1753 28*08501 27*727 
•1440 17*17403 23*894 

*8927 0*28248 20*042 

•9514 24*92150 18*106 
*2101 14*02993 14*833 

*4087 3 18837 10*491 

•7274 21*77749 8*625 
*9801 10*88582 4*783 

2448 29*52404 0*941 
*5035 18*63329 26*629 
*7621 7*74172 22*787 

•0208 26*33074 20*920 
•2795 15*48918 17078 

*5882 4*59701 13*236 

•7909 23-28664 11*370 
*0555 12 34508 7*527 

•3142 1-45351 3*684 
•5729 20 09253 1*819 
•8316 9*20097 25*528 
*0903 27*83999 28*665 


2 My 9# 
7 Ap 29# 

5 My 17 

3 My 6 
7 Ap 25 

6 My 14 

3 My 3 

1 Ap 22 

7 My 

4 Ap 3 
39 (1 Ap 191 

My 19 
7 My 7 

5 Ap 27 




578 

579 

580 

581 

582 

583 
684 


3 Mr 29 
Mr 19i_ 
Ap 17 

7 Ap 7 

4 Mr 27 

8 Ap 14 
7 Ap 3 

5 Mr 24 

4 Ap 12 

1 Mr 31 

f 5 Mr 20O 
(, 7 Ap 19 
4 Ap 8 

2 Mr 29 
7 Ap 15 


3 Ap 22 

2 My IOC 

7 Ap 30f 

4 Ap 191 

6 My 19 

8 My 8 

7 Ap 26 

6 My 15 
4 My 5 

1 Ap 24 

7 My 12 

4 My 1 

2 Ap 21C 

1 My 10 

5 Ap 28 

4 My 17 

1 My 6 

6 Ap 26 

4 My 13 

2 My 3 

6 Ap 22 

5 My UC 

2 Ap 29 

X My 18 

6 My 8 

3 Ap 27 
2 My 15 



£ 

d 




£ 


Fraction 

3 4 

—d -t* . 

§ § ^ 

£ 3 P 

.2 

© 

I 

to 

V J 
& ^ 

$ 0 
© o 

£ 

P 

(3 

.2 

© 

1 

G 

to 

ns . 

£ ® 

II ' Sf 
£ a Q 

1 

1 

to 

*66 

4 Je 8 

'19 

5 Jl 

7 

•72 

7 An 6 

*25 

*02 

1 My 28 

*56 

3 Je 27 

•09 

4 Jl 20 

*62 

*92 

7 Je 16 

•45 

1 Jl 

15 

*98 

3 Au 14 

•51 

•29 

4 Je 4 

*82 

6 Jl 

4 

•35 

7 An 2 

■80' 

•06 

2 My 26 

*19 

3 Je 23 

•72 i 

f 5 Jl 23 

Le An 21 

*26 

*78 

*55 

1 Je 13 

*08 

2 Jl 

*8 

62 

4 Au 11 

15 

-92 

6 Je 2 

*45 

0 Jl 

*98 

1 Jl 81 

*5t 

*29 | 

'2 My 21 

4 Je 20# 

*82 

•35 

6 Jl 

19 

•88 

7 Au 18 

*41 

1 *19 

1 Je 9# 

•12 

3 Jl 

9 

•25 

4 An 7 

*78 

► *55 

6 My 30 

*08 

7 Je 28 

•61 

2 Jl 28 

*14 

0*92 

*45 

4 Je 17 

•95 

6 Jl 

17 

*51 

1 Au 10 

*04 

•82 

2 Je 6 

•85 

3 Jl 

5 

•88 

5 An 4 

*41 

*28 

6 Mv 20 

•72 

1 Je 25 

•26 

2 Jl 24 

*78 

*08 

5 Je 14 

61 

7 Jl 

14 

•14 

1 Au 120 

6 Au 2Q 

*67 

*45 

2 Je 3 

*98 

4 Jl 

3 

51 

04 

•82 

7 My 23 

*35 

r1 Je 21 

3 Jl 21® 

•88 

•41 

4 Au 19 

•94 

•71 

6 Je UO 

*24 

7 31 

10 

•78 

2 An 9 

*31 

•08 

3 My 810 

*61 

5 Je 30 

•14 

6 Jl 29 

67 

•45 | 

'7 My 20# 
.2 Je 19 

•98 

•51 

4 Jl 

19 

*84 

5 An 17 

57 

*34 

6 Je 7 

•88 

1 Jl 

7 

*41 

2 All 5 

•94 

•71 

4 My 28 

*24 

5 Je 26 

•77 

7:Jl 26 

•80 

*61 

8 Je 16 

*14 

4 Jl 

16 

*67 

0 An 14 

•20 

*98 

7 Je 5 

•51 

2 Jl 

5 

•04 

3 Au 8 

•57 

*34 

4 My 24 

*88 

6 Je 23 

*41 - 

f 7 Jl 22Q 
[2 Au 21 

*94 

*47 

*24 

3 Je 12 

•77 

5 Jl 

120 

*30 

6 Au 10 

*83 

•61 

1 Je 2 

*14 

2 Jl 

iQ 

*67 

4 Jl 31 

20 

*98 

f 6 My 22 
l 7 Je 21# 

•51 

*04 

1 Jl 

20 

*67 

3 Au 19 

*10 

) *87 
0*24 

4 Je 9 

•40 

5 Jl 

8 

■94 

7 Au 7 

*47 

1 My 29 

•77 

8 Je 28 

■30 

4 Jl 27 

■83 

\ *61 
•14 

7 Je 17 

•67 

2 Ji 

17 

•20 

3 An 15 

*73 

*51 

5 Je 7 

•03 

6 Jl 

0 

*56 

1 An 5 

*10 

•87 

2 My 20 

•40 

3 Je 24 

*93 

5 Jl 24 

’46 

•77 

1 Je 14 

•30 

2 Jl 

13 

•83 

4 Au 120 

1 An 1# 

*86 

•14 

5 Je 3 

•67 

7 Jl 

S 

•20 

*73 

*50 

3 My 24 

•04 

f4 Je 220 

1 6 Jl 22# 

*57 

*10 

7 Au 20 

*03 

*40 

1 Je 10*0-93 

3 Jl 

10 

*40 

4 Au 8 

*99 

•77 

6 My 810 

•30 

7 Je 29 

83 

2 Jl 29 

*34 

) *13 

f 3 My 20 

1.5 Je 19 

•66 

•19 

6 Jl 

18 

•73 

1 Au 17 

*20 

•03 

2 Je 8 

•56 

4 Jl 

8 

*09 

5 Au 6 

62 

*40 

6 My 27 

*98 

1 Je 

20 

*46 

2 Ji 25 

*99 

•80 

5 Je 15 

•83 

7 Jl 

15 

*36 

1 Au 13 

*89 

*66 

3 Je 5 

•19 

4 Jl 

4 

*72 

6 Au 30 
p Jl 230 
15 Au22 

25 

*03 

7 My 25 

•56 

2 Je 

24 

*09 

*62 

*15 

•93 

6 Je 12 

*46 

1 Jl 

naQ99 

2 Au 10 

52 

•29 

3 Je 1 

•83 

7 Jl 

1 

*36 

7 Jl 30 

*89 

*06 

fl My 220 
[3 Je 20 

*19 

72 

4 Jl 

20 

*26 

5 Au 18 

*78 

) *66 

7 Je 10 

•09 

1 Jl 

9 

*62 

3 Au 8 

*15 

93 

4 My 29 

*48 

5 Je 27 

*99 

7 Jl 27 

*52 

•82 

3 Je 17 

*35 

4 Jl 

16 

*89 

6 An 16 

•42 

•19 

7 Je 6 

•72 

2 Jl 

6 

*25 

3 Au 4 

*78 

•58 

5 My 27 

•09 

6 Je 25 

*62 

fl Jl 25 15 

1 2 An 2300' 68 

•46 

3 Je 13 

99 

5 Jl 

13 

*52 

7 Au 12 

•85 


* For Stlrya Biddhanta figure# for A.D. 600 to 
finding moment# of tifchis are the name for Arya and Sftryft siddhantau. 
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dfrom A.B. 500 to A.D. 999 (Arya. siddLkanta)*-- com. 

A&vitta* Karttika, Margasirsha. Pausha. A.D. Magka. A.D. Phalguua. Chaitra. 
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6 Jr 
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11 

59 
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Pol tit his by Brahma siddhanta add algebraically -'03 to the above. 
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TABLE II.—NEW MOONS AND ECLIPSES 

TABLE II.—Solar years and new moons 
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to AJD. 999 see pages 238 to 24?1 below. 

For tithis by Brahma Biddhanta add algebraically —’04 to the above. 
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ment of 
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TABLB II.—*Solar years and new moons 
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8896 852 717 

8897 853 718 
8398 854 719 

3899 856 720 

3900 866 721 

3901 857 722 

3902 858 728 

3903 859 724 

3904 860 725 

8905 861 726 

3906 862 727 

3907 863 728 
8908 804 729 

3909 865 730 

3910 866 731 

3911 867 732 

3912 868 733 

3913 869 734 

3914 870 736 


9-285 

5-443 


21M -6719 3-57448 26-410 

20M -9305 22-21419 24‘544 
21M *1892 11-32263 20 702 

21H -4479 0-43106 16-860 

21M *7066 1907008 14993 
20M -9653 8-17852 11*151 

201 -2240 26-81765 

21M *4826 15-92587 

21M -7413 5-03441 1601 

21M 0000 23*07344 27 289 

21M -2587 12*78187 23*447 

21M -5174 1*89031 19*604 

21M *7760 20*52934 17'738 
21M -0347 9-637 "6 13-89e 

21M -2934 23-27679 12-030 
21H -5521 17*38528 8-187 

21M -8108 6-49366 4 345 

21M 0694 25-13269 2479 
21.51 -3281 14*24112 26191 


3915 871 736 21M 5868 3 34955 22*349 


3916 872 737 

3917 878 738 

8918 874 739 

8919 676 740 

8920 876 741 

3921 877 742 

3922 878 748 

8923 879 744 21M 

8924 880 745 
3925 881 746 

8926 8S2 747 

8927 883 748 

8928 884 749 

3929 885 760 
8930 886 751 

8981 887 752 201 


8932 888 753 

3933 889 754 

3934 890 755 

3935 891 756 

3936 892 757 

3937 893 758 

3938 894 769 

8939 895 760 

3940 896 761 

3941 897 762 

8942 898 763 

3943 899 764 

3944 900 766 

3945 901 706 

3946 902 767 

3947 P03 768 

3948 904 766 
1949 905 770 


21M *8465 21*98858 20-483 
21M -1042 1109702 16-640 

21M 8628 0*20545 12*799 
201 *6215 18*84448 10932 
21M -8802 795291 7'089 

21M 1389 26-59193 5 223 

21M -8976 15-70037 1'381 

•6662 4 81881 25-103 

21M 9149 23 44782 23 227 

21M 1736 12-65626 19-885 

21M 4323 1-66470 16-643 

21M *6910 20-30372 13 676 
201 -9496 9 41246 0-834 

21M '2083 28-05119 7‘968 
21M -4670 17 16961 4 126 

■7257 6-20806 0*283 

21M -9844 24-90708 25 971 
21M 2431 14-01551 22 129 

21M 6017 3 12396 18287 
21M -7604 21-76298 16-421 
22M -0191 10*87140 12579 

21M *2778 29*61043 8 736 
21M -5365 18*01887 6-870 

21M 7951 7-72760 3 028 

22M 0538 26-36682 1161 

21M .3125 15 47476 24 874 

21M -5712 4-68319 21082 

21M 8299 23 22222 19-176 

22M -0885 12-33066 16 323 

21M -3472 1-43909 11-481 
21M *6059 20 07811 9-615 
21M -8646 9-18655 6*773 

22M *1233 27-82657 3 906 
21M -3819 16-93401 0-064 
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795 

796 

797 
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817 {| 
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820 
821 
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824 
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826 
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830 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

847 

848 


4 Mr 250 

3 Ap 12 
7 Ap 1 

4 Mr 21 

6 Ap 20 

3 Ap 9 

1 Mr 29 

7 Ap 17 

4 Ap 6 

1 Mr 26 

7 Ap 13 

5 Ap 3 

2 Mr 23 

1 Ap 11 

5 Mr 30 

4 Ap 18 

1 Ap 7 

6 Mr 28 

5 Ap 15 

2 Ap 40 

6 Mr 21# 

5 Ap 12 

8 Ap 1 
~ Mr 21 

Ap 20 

6 Ap 9 

3 Mr 29 

2 Ap 16 

7 Ap 6 

4 Mr 26 

3 Ap 14 
7 Ap 2 

5 Mr 28 

4 Ap 11 
1 Mr 31 

7 Ap 18 

4 Ap 7 

1 Mr 27 

7 Ap 15Q 

5 Ap 40 

2 Mr 24#0’68 

1 Ap 12 

6 Ap 1 

4 Ap 19 

2 Ap 9 

6 Mr 29 

5 Ap 17 

2 Ap 5 

7 Mr 26 

6 Ap 14 

3 Ap 3 

7 Mr 22 
6 Ap 10 

4 Mr 31 


i 


2 Ap 18 
7 Ap 7 


) -25 

5 Ap 23 

•78 

f 7 My 23 

1 Je 21 

*31 

•84 

) 3 Jl 

21 

•37 

4 An 

19 

*90 

•15 

4 My U 

•68 

6 Je 

1 10 

•21 

J 7 Jl 

9 

*74 

2 An 

. 8 

•27 

•51 

2 My 1 

404 

3 My 30 

*57 

5 Je 

29 

•10 

6 Ji 

28 

•63 

•88 

*41 

} 7 My 19 

*94 

2 Je 

18 

•47 

4 Jl 

180 

•00 

5 An 

16 

•53 

*78 

5 My 9 

•31 

6 Je 

7 

•84 

1 Jl 

70 

•37 

2 Au 

5 

*90 

•15 

2 Ap 27 

*68 

4 My 27 

'21 

5 Je 

25#( 

>74 

r 7 Jl 
\ 1 An 

25 

23 

•27 

*80 

*04 

1 My 16 

*57 

3 Je 

15# 

*11 

4 Jl 

14 

•64 

a Au 

13 

17 

*41 

5 Mv 50 

*94 

7 Je 

4# 

*47 

2 Jl 

4 

00 

3 Au 

2 

*53 

•78 

3 Ap 25#< 

0*31 

f 4 Mj 
U Je 

7 24 

23 

•84 

•37 

J7 Jl 

22 

*90 

2 Au 

21 

*43 

•68 

2 My 13 

*21 

3 Je 

11 

•74' 

5 Jl 

11 

•27 

6 Au 

9 

•80 

•04 

6 My 2 

•67 

1 Je 

1 

•10 

2 Je 

30 

*63 

4 Jl 

30 

*17 

•41 

f 3 Ap 21 

1 5 My 21 

•94 

•47, 

}? Je 

20 

*00 

1 Jl 

19 

*53 

8 Au 

18Q 

*06 

•31 

2 My 10 

*84 

4 Je 

9 

*37 

5 Jl 

8 

*90 

7 Au 

70 

*43 

*67 

7 Ap 29 

•21 

1 My 28 

*74 

3 Je 

27 
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4 Jl 

26# 

*80 

•57 

6 My 18 
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7 Je 
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2 Jl 
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3 Au 

14 
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•94 

3 My 7 
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5 Je 

60 
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6 Jl 
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•31 
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22 
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•78 
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* For Sttrya siddhanta figures for A,D. 500 to 
Ending moments of tithis are the same for Ary a and Stlrya siddhanta® 


TABLE II.—NEW MOONS AND ECLIPSES 231 

from A.D. 600 to A.D. 999 (Arya siddhanta)*— cent. 

Asvina. Karttifca. JVfargasIrsha. Fansha. A.D. Magha. A.D. Phalguna. Chaitra. 
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4 

•02 

6 D 

3 

•55 

08 

1 Jr 

2 

•08 

2 Jr 

31# 

•01 

4 Mr 1 

•14 

f 6 Au 25 

17 S 23 

5 S 18 

•32 

*S6 

2 0 

23 

•39 

8 N 

21 

•92 

5 D 

210 

•45 

09 

6 Jr 

19 

•98 

1 F 

18 

•51 

3 Mr 20 

‘04 

23 

6 0 

12 

•76 

1 N 

11 

•29 

2 D 

IOO 

•82 

10 

4 Jr 

9 

*35 

5 F 

7 

•88 

7 Mr 9 

•n 

2 S 2 

*59 

4 0 

2 

12 

5 0 

31 

*65 

7 N 

30*O' l S 


1 D 

29 

71 

11 3 Jr 

28 

*25 

4 F 20 

•78 

1 S 21 

*49 

3 0 

21 

•02 

4 N 

19 

•55 

6 D 

19 

•08 

12 

7 Jr 

17 

61 

2 F 

16 

*14 

3 Mr 16 

•67 

5 8 9 

•86 

7 0 

J8 

•39 

1 N 

7# 

•92 

3 D 

7 

•45 

13 

4 Jr 

5 

•98 

6 F 

4 * 

•51 

1 Mr 6 

•04 

8 An 30 

22 

4 8 

'75 

6 0 

28 

•29 

7 N 

26 

•82 

2 D 

26 

•35 

14 3 Jr 

24 

•88 

5 F 23 

*41 

2 g 180 

*12 

3 0 

17 

•05 

5 N 

10 

•18 

G D 

15 

•71 

15 

1 Jr 

14 

•24 

2 F 

12 

•77 

4 Mr 14 

*31 

6 8 7# 

•49 

1 0 

7 

•02 

2 N 

5 

•55 

4 D 

5 

08 

16 

5 Jr 

3 

*01 

7 F 

>8 

*14 

1 Mr 2# 

6 F 20# 

•67 

3 An 26 

•86 

5 8 

25 

•39 

6 0 

24 

•92 

1 N 

23 

*45 

2 D 

22 

•98 

17 4 Jr 

•51 

•04 

2 S 14 

75 

4 0 

14 

•28 

5 N 

12 

•81 

7 D 

12 

•35 

18 

1 Jr 

ioo 

•88 

3 F 

9 

•41 

4 Mr 10 

•94 

7 S 4 

*12 

1 0 

3 

*05 

3 N 

2 

*18 

4 D 

1 

•71 


6 D 

31 

*24 

19 7 Jr 

29 

•77 

2 F 23 

•30 

6 S 23 

*02 

7 0 

22 

•55 

2 N 

21 

•08 

3 D 

20 

•61 

20 

5 Jr 

19 

•14 

0 F 

17 

*67 

1 Mr 18 

*20 

3 8 11 

•89 

4 0 

10 

'92 

6 N 


*45 

7 D 

8# 

•98 

21 

2 Jr 

7 

•51 

4 F 

6 

•04 

5 Mr 7 

‘57 

7 An 81 

•75 

2 8 

30 

*28 

3 0 

•81 

5 N 

28 

•34 

6 D 

27 

•87 

22 1 Jr 

26 

*41 

2 F 24 

*94 

6 S 19 

•05 

1 0 

190 

•18 

2 N 

17 

•71 

4 D 

17 

•24 

23 

5 Jr 

15 

•27 

7 F 

14 

•30 

1 Mr 16 

•83 

4 8 90 

1 An 28Q 

02 

•38 

5 O 

2 8 

*1! 

*65 

•91 

7 IT 

4 0 

7 

26 

•08 

•45 

1 0 

6 N 

6 

24 

*61 

•98 

24 

3 Jr 
7 D 

5 

24 

*14 

*51 

4 F 
25 2 Jr 

3 

23 

•67 

•04 

6 Mr 4Q 

3 F 210 

•20 

•57 

7 S 16 

•28 

1 0 

15 

•81 

3 N 

14 

•34 

4 D 

18 

*87 

26 

6 Jr 

12 

•40 

7 F 

10 

*93 

2 Mr 12 

‘47 

4 8 5 

65 

6 0 

6 

18 

7 N 

8 

•71 

2 D 

3 

•24 

27 

8 Jr 

IQ 

•77 

5 Jr 

31 

•30 

6 Mr 1 

•83 

r 2 An 26 

•02 

6 0 

24 

08 

6 N 

22 

*01 

1 D 

220 

•14 

28 

2 Jr 

20 

•67 

4 F 

19 

*20 

6 Mr 19 

•73 

3S 24 

•65 













1 F 


•57 

3 Mr 9 


S S 12 

•91 

2 0 

12 

•44 

4 N 

10 

•97 

5 D 

ion 

29# 

51 

29 

7 Jr 

9 

•04 

7 

*10 

5 8 2 

•28 

6 O 

1 

81 

1 0 

31 

•34 

2 N 

•87 


4 D 

29 

•40 

30 5 Jr 

27 

*93 

7 F 26 

•46 

4 S 21 

•81 

6 O 

200 

•71 

7 N 

19 

*24 

1 D 

18 

•77 

31 

3 Jr 

17 

•30 

5 F 

15 

•83 

6 Mr 17 

■36 

1 8 10 

*65 

3 0 

10Q 

280 

08 

4 N 

8 

•61 

6 D 

8 

14 

32 

7 Jr 

6 

•67 

2 F 

5 

•20 

3 Mr 5 

•73 

5 Au 29 

*91 

7 S 

*44 

1 0 

27 

•97 

3 N 

26 

•50 


5 D 

26 

•03 

33 6 Jr 

24 

*57 

1 F 23 

•10 

4 8 17# 

•81 

6 0 

17 

•34 

7 N 

16 

•87 

2 D 

15 

•40 

34 

8 Jr 

13 

•93 

5 F 

120 

*46 

6 Mr 13# 

•99 

2 S 7# 

*18 

3 0 

6 

*71 

5 N 

5 

*24 

6 D 

4 

•77 

35 

1 Jr 

3 

•30 

2 F 

IQ 

•83 

4 Mr 3# 

36 

6 An 27 

•54 

1 S 

26 

•07 

2 0 

25 

•01 

4 N 

24 

•14 


6 D 

23 

*67 

36 7 Jr 22Q 

•20 

[IP 20 

13 Mr 21 

73 

■26 

' 5 S 14 

•44 

6 0 

18 

*97 

1 N 

12 

•50 

3 D 

12 

03 

37 

4 Jr 

10 

•66 

6 F 

9 

•09 

7 Mr 10 

*63 

2 8 3 

*83 

4 0 

3 

•34 

5 N 

1 

•87 

7 D 

1 

■40 


1 D 

30# 

•93 

38 3 Jr 

29 

•46 

4 F 27 

•99 

1 S 22 

•71 

3 0 

22 

•24 

4 N 

200 

*77 

6 D 

20 

30 

39 

7 Jr 

18 

•83 

2 F 

17 

*36 

3 Mr 18 

*89 

6 8 12 

*07 

7 0 

11 

•00 

2 N 

ioo 

29#0 

•13 

3 D 

9 

07 

40 

6 Jr 

8 

*20 

8 F 

6 

•73 

1 Mr 7 

•26 

3 Au 81 

•44 

4 S 

29 

•97 

0 0 

60 

1 N 

28 

03 


2 D 

27 

‘56 

41 4 Jr 

2G 

•09 

5 F 24 

*62 

2 8 19 

34 

8 0 

18# 

*87 

6 N 

17 

•40 

6 D 

16 

•98 

42 

1 Jr 

15 

*46 

2 F 

13 

•99 

4 Mr 15Q 

•52 

6B 80 -71 

4 Au 29#0’°7 

1 0 

8 

•24 

2 N 

6 

■77 

4 D 

6 

,*30 

43 

5 Jr 

4 

•83 

7 F 

3 

•36 

1 Mr 4#O*80 
6 F 22# ‘26 

5 a 

27 

*60 

7 0 

27 

•13 

1 N 

25 

•66 


3 D 

25 

•19 

44 4 Jr 

23 

73 

a 8 is 

*97 

4 0 

15 

•60 

6 N 

14 

03 

7 D 

13 

•56 

45 

2 Jr 

120 

•09 

3 F 

10# 

62 

5 Mr 12 

•16 

7 S 5 

•34 

1 O 

4 • 

•87 

3 N 

3 

•40 

4 D 

2 

•93 

46 

6 Jr 

iQ 

•46 

7 Jr 

30 

•99 

2 Mr 1 

•62 

f 4 An 25 

•70 

7 0 

28 

•77 

2 N 

22 

•30 

3 0 

21#0*83 

47 

5 Jr 

20 

•36 

6 F 

18 

*89 

1 Mr 20 

•42 

j.8 S 24 

•23 

















5 Mr 8 

•79 

3 S 13 

•60 

5 O 

13 

13 

6 N 

11 

*06 

1 D 

11 

•19 

48 

2 Jr 

9 

•72 

4 F 

8 

•25 

7 S 1 

*97 

2 0 

1 

•50 

4 0 

310 

•03 

5 N 

29 

•56 


7 D 

29 

•09 

49 l Jr 

27 

•62 

3 F 26 

*15 


AJD, 999 see pages 238 to 241 below. 

For tithia by Brahma aiddhanta add alg ebraioally — 01 to tho above. 
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TABLE IT.—NEW MOONS AND ECLIPSES 


Com¬ 
mence¬ 
ment of 
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TABLE II.—Solar years and new moons 


Vaisakha. Jyeshtha. Ashadha. Sravaua. Bkadrapada. 


rs g 
0 § 
§ 0 

< ■ 


3950 906 

3951 907 

3952 90S 

3953 909 

3954 910 

3955 911 

3956 912 

3957 913 

3958 914 

3959 915 

3960 916 

3961 917 

3962 918 

3963 919 

3964 920 
3966 921 

3966 922 

3967 928 

3968 924 

3969 925 

3970 926 

3971 927 

3972 928 

3978 929 

3974 930 

3975 931 

3976 982 

3977 933 

8978 934 

3979 935 

3980 936 

3981 937 

3982 938 

3983 939 

3984 940 
8985 941 

3988 942 
8987 943 

3988 944 

3989 915 

3990 946 

8991 947 

8992 948 

8993 949 

3994 950 

3995 951 

3996 952 

3997 958 

3998 954 

3999 956 

4000 956 

4001 957 

4002 968 

4003 959 


771 21M 

772 21M 
778 22M 

774 21M 

775 21M 

776 21M 

777 22M 

778 21M 


6406 6 04245 23*776 

•8993 24*68140 21*910 
•15SO 13*78990 18*068 


*4167 2*89834 
•8753 21*53736 
*9340 10 64580 

*1927 29*28432 
4514 18*39320 


14*226 

12*359 

8*517 

6*651 

2*809 


779 21M 7101 7*50169 26*521 


780 21M 

781 22M 


■9687 26*14005 
*2274 15*24976 


24 655 
20*813 


5 

o 

A.D. 

849 

850 

851 

852 

853 

854 

855 

856 

857 

858 

859 


rci 

M 

© 

© 

► 


% 

r o 


I 


1 


£ 


S’ 

Q 


4 Mr 27 


*68 


3 Ap 153 *58 
7 Ap 4#0' 9 6 


782 21M *4801 4 35759 16*970 8 60 


783 

784 

785 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

800 

801 

802 

803 

804 

805 

806 

807 

808 

809 

810 
811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

822 

828 

824 


21M 
22 M 

22.Vi 
21M 
21M 

22M 
22 M 

21M 

21M 
2*2 M 

22 M 
21M 
21M 

22 M 
22 M 

21M 

21M 
22M 

22M 

21M 
21M 

22M 

22M 

21M 

21M 
22M 

22 M 

21M 

21M 

22M 

22M 

21M 

22M 
22 M 

22 M 

21M 
22 M 

22 M 

22 M 
21M 

22M 
22 M 


•7448 22*99662 15* 104 
0035 12*10505 11*262 

•2621 1 21348 7*419 

•5208 19-85251 5*553 
17795 8*96095 1*711 

*0382 27*59996 27*399 
*2969 16*70841 23*557 

•5566 5*81684 19*715 

*8142 24*45586 17*848 
*0729 13*56430 14*006 

*3316 2*67283 10*164 
*6903 21*31175 8*298 
•8490 10*42019 4*455 

1076 29*05922 2*589 
*3663 18T6765 26*301 

*6250 7*27608 22*459 

*8837 25*91511 20*693 
•1424 15*02354 16761 87 8 

•4009 4*13198 12*908 879 

*6597 22*77101 11*042 8 80 
*9184 11*87944 7*200 881 

*177 1 0*98787 3*358 
*4358 19*62690 1*491 883 
*0944 8*73533 25*204 8 84 

*9531 27*37436 23*337 8 85 
*2118 16*48280 19*4y5 886 

*4705 5*59122 15*653 887 

*7292 24*23025 13*787 888 
*9878 13*33869 9 944 8 89 

*2465 2*44712 6*102 8 90 
*5052 21*08615 4*236 891 
*7639 .10*19459 0*394 8 92 

•0226 28*83360 26*082 893 
*2812 17*94204 22*240 894 

*5399 7*04979 18*397 8 95 

*7986 25*68950 16 531 896 
*0573 14*79794 12*689 8 97 

•8160 3*90637 8*846 8 98 


5 Mr 24 
4 Ap 12 

1 Ap 1 

7 Ap 20 

4 Ap 8 

2 Mr 29 

1 Ap 17 

5 Ap 6 

2 Mr 250 

1 Ap 13 

6 Ap 3 

3 Mr 23 

5 Ap 22 

2 Ap 10 

6 Mr 30 

6 Ap 18 

3 Ap 8 

7 Mr 27 

6 Ap 150 

3 Ap 4 

1 Mr 25 

6 Ap 11 

4 Ap 1 

3 Ap 20 

7 Ap 9 

4 Mr 28 

3 Ap 10 
1 Ap 60 

5 Mr 20Q 

4 Ap 13 

1 Ap 2 

382 i 7 Ap 21 

5 Ap 11 

2 Mr 30 


861 

862 

863 ( 

864 
365 

866 

867 

868 

869 

870 

871 

872 

873 

874 

875 

876 

877 


■a 


1 Ap 18 
6 Ap 7 

3 Mr 28 

1 Ap 
6 Ap 

3 Mr 24 

2 Ap 12 

6 Mr 31 

5 Ap 19 

3 Ap 8 

7 Mr 29 


31 

‘21 

*58 

•48 

*84 

*21 

*11 

*48 

*84 

•74 

*11 

*47 

*01 

*37 

•74 

*64 

*00 

*37 

*27 

*64 

•00 

•90 

27 

*16 

•53 

•90 

•80 

*16 

•53 

.43 

*80 

16 

*09 

*06 

*43 

•32 

•09 

*06 

•96 

*32 


*59 

•90 

*85 

*22 


•5740 22-54539 6.980 
*8333 11*65384 3 138 

*0920 0*76328 26*850 
*3507 19*40129 24*984 


889 

900 


59 
48 

3 Ap 
1 Mr 2600*^2 

12 
•49 


6 Ap ieo 

500*86 


7 Ap 14 
4 Ap 2 

902 7 Ap 10 


‘86 

•39 

•75 


6 Ap 260 

6 My 15 

2 My 4 

6 Ap 22 
6 My 11 

3 My 1 

2 My 20 

6 My 8 

3 Ap 27 

2 My 16Q 

7 My 00 

4 Ap 24 

3 My 13 
7 My 2 

6 My 21 

3 My 9 
1 Ap 29 

7 My 18 

4 My 70 

1 Ap 250 

7 My 14 

5 My *4 
( 2 Ap 23 
1 4 My 23 

1 My 11 

6 Ap 30 

4 My 19 

2 My 9 

6 Ap 27 

5 My 16 

2 My 50 

7 Ap 25 

5 My 12 

3 My 2 

2 My 21 

6 My 10 
'3 Ap 28 

2 My 170 

7 My 70 

4 Ap 26Q 

3 My 14 
7 My 3 

f 6 Ap 23 
|_6 My 22 

4 My 12 

1 Ap 30 

7 My 19 

4 My 8 

2 Ap 28 

1 My 16 

5 My 6 

2 Ap 24 

1 My 13 
0 My 2 

4 My 20 

2 My 10 


I 


£ £ 


21 

•11 

•48 

•85 | 

*74 

•11 

*01 

37 

*74 

•64 

*01 

*37 | 

*27 

*64 

*54 

*90 

*27 

*17 

*53 

*90 

*80 

*17 

•53 

•06 

*43 

•80 

•70 

•00 

*43 


*69 
•06 | 

*96 

•33 

•22 

•69 

•96 

*86 

•22 

*59 

*49 

*85 

*22 

•75 

*12 


*38 

76 

*12 

02 

*38 

•76 | 

*65 

•02 

‘92 


tf 

Q 


a 

u 


s* 

a 


<d 

u 

{*» 


* 

r o 

2 


fcs 

a 

Q 


* 


7 

My 

25 

•74 { 

2 

3 

Je 

J1 

24 

23 

•27 

*81 

5 

Au 

22 

34 

6 

Je 

13 

*64 

1 

J1 

13 

*17 

2 

Au 

11 

•70 

4 

Je 

8 

•01 

5 

Jl 

2 

•54 

7 

An 

1 

07 

1 

My 

22 

38 

4 

J1 

20 

*44 

6 

Au 

18 

*97 

2 

Je 

20 

*91 









7 

Je 

10 

*27 

1 

J1 

9 

*80 

3 

Au 

80 

•38 

4 

My 

30 

*64 

6 

Je 

29 

*17 

7 

Jl 

280 

*70 

3 

Je 

18 

*54 

6 

J1 

18 

•07 

0 

An 

16 

60 

7 

Je 

60 

.91 

2 

J1 

60 

*44 

3 

An 

4 

*97 

5 

My 

270 

•27 

f 6 

Je 

25 

*80 

2 

An 

23 

•86 

4 

Je 

15 

A. 

*17 

• C? A* 

u 

5 

J1 

J1 

25 

14 

33 

•70 

7 

An 

13 

*23 

X 

5 

7 

Je 

My 

Je 

23 

22 

54 

*90 

*43 

3 

1 

J1 

J! 

4 

21 

•07 

*97 

4 

3 

An 

An 

2 

20 

o o 
rp us 

4 

Je 

11 

*80 

6 

Jl 

11 

*33 

7 

An 

9 

*86 

2 

Je 

1 

*17 

3 

Je 

30 

•70 

5 

Jl 

30 

23 

i 

Je 

20 

*85 

2 

Jl 

19Q 

*60 

4 

Au 

180 

13 

6 

Je 

8 

•43 

0 

Jl 

70 

*96 

l 

Au 

00 

*49 

2 

My 

28 

*80 

4 

Je 

27Q 

*33 j 

r 5 

17 

Jl 

An 

26 

25 

*86 

•39 

X 

Je 

160 

•70 

3 

Jl 

16 

•28 

4 

Au 

14 

•76 

6 

Je 

®0 

*07 

7 

Jl 

5 

•60 

2 

Au 

4 

•13 

3 

My 

25 

*43 

{.* 

Je 

Jl 

28 

23 

*96 

*49 

1 

An 

22 

02 

2 

Je 

13 

•33 

3 

Jl 

12 

*80 

5 

Au 

11 

•39 

6 

Je 

2 

*70 

1 

Jl 

2 

*23 

2 

Jl 

31 

•76 

5 

Je 

21 

*59 

7 

Jl 

21 

12 

1 

An 

19Q 

*06 

2 

Je 

9 

90 

4 

Jl 

9 

•49 

6 

An 

80 

•09 

7 

My 

30 

•33 

l 

Je 

28 

•86 

3 

Jl 

280 

32 

0 

Je 

180 

•23 

7 

Jl 

170 

•76 

2 

An 

16 

*29 

3 

Je 

70 

*59 

5 

Jl 

7 

*12 

6 

An 

5 

*65 

7 

My 

sesO'SS • 

[t 

Je 

Jl 

25 

25 

•49 

*02 

5 

Au 

23 

•65 

6 

Je 

14 

•86 

i 

Jl 

14 

*89 

2 

An 

12 

92 

4 

Je 

4 

•22 

5 

Jl 

3 

•76 

7 

Au 

2 

•29 

1 

My 

Je 

24 

23 

*59 

•12 

4 

Jl 

22 

*65 

6 

Au 

21 

T8 

7 

Je 

11 

*49 

2 

Jl 

11 

*02 

3 

An 

9 

*55 

4 

My 

31 

*86 

6 

Je 

30 

•39 

7 

Jl 

290 

•92 

3 

Je 

19 

*75 

5 

Jl 

19Q 

•28 

6 

Au 

17 

•82 

1 

Je 

9 

*12 

2 

Jl 

8#0'66 

4 

An 

7 

•18 

5 

My 

28 

•49 

7 

Je 

27 

*05 j 


Jl 

Au 

26 

25 

*55 

•08 

4 

Je 

160 

*39 

6 

Jl 

15 

*92 

7 

Au 

14 

•45 

1 

Je 

5 

*75 

3 

Jl 

5 

•28 

4 

Au 

3 

•81 

6 

«y 

26 

*12 

ci 

Je 

Jl 

24 

24 

*65 

*18 

3 

An 

22 

•71 

5 

Je 

13 

*02 

6 

Jl 

12 

*65 

1 

An 

11 

•08 

2 

Je 

2 

•38 

3 

Jl 

1 

*92 

5 

Jl 

31 

*45 

1 

Je 

21 

•28 

2 

Jl 

20 

*81 

4 

Au 

ieeO'3* 

5 

Je 

10 

*05 

7 

Jl 

10 

*18 

1 

Au 

mo 7i 

3 

My 

30 

•02 

4 

Je 

280 

*56 

6 

Jl 

28 

*08 

1 

Je 

170 

*91 
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TABLE II.—NEW MOONS AND ECLIPSES 
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TABLE II.—Solar years and new- moons 


Vaisakba Jyeshtha. Ashadha. Sravana. Bkadrapada. 
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• For Stirya Biddh&nta figures for A.D. 500 to 
Ending moments of tifchis are the same for Arya aud Sftrya siddhanfcas* 
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For tithis by Brahma eiddhanta add algebraically — 05*fco the above. 
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3723 

6 

19M 

*9296 

503 

3004 

4 

19M 

1375 

25*1618 

0*427 

563 

3664 

2 

19M 

*6629 

20*3326 

6*216 

623 

3724 

1 

SOM 

•1884 

504 

3606 

5 

18M 

•3963 

18*2701 

24*139 

564 

3665 

3 

18M 

•9217 

9*4409 

2-374 

624 

3725 

2 

l&M 

•4471 

505 

3606 

6 

18M 

'6660 

2*3784 

20*290 

565 

3666 

5 

19M 

*1805 

280798 

0*607 

625 

3726 

8 

19M 

•7059 

506 

3607 

7 

18M 

•9138 

210173 

18*429 

566 

3667 

6 

19M 

*4392 

171881 

24219 

626 

3727 

4 

19 M 

*9646 

507 

3608 

2 

19M 

•1726 

10*1256 

14*587 

567 

3668 

7 

xm 

*6980 

0*2964 

20376 

627 

3728 

6 

20M 

*2234 

508 

3609 

3 

18M 

*4313 

28*7644 

12-720 

568 

3669 

1 

18M 

•9597 

24*9353 

18*509 

628 

3729 

7 

19M 

*4821 

509 

3610 

4 

ISM 

•6901 

17*8727 

8*877 

569 

3d70 

3 

19M 

*2155 

140436 

14-666 

629 

3730 

1 

19M 

*7409 

510 

3611 

5 

18M 

•9488 

0*9810 

5*034 

570 

3671 

4 

19 M 

*4742 

31519 

10*824 

630 

3781 

2 

19M 

*9996 

511 

3012 

7 

19M 

•2076 

25*6199 

3-168 

571 

3672 

5 

19M 

*7330 

21*7908 

8*957 

631 

3732 

4 

20M 

*2684 

512 

3613 

1 

18M 

•4663 

14*7282 

26*880 

572 

3673 

6 

18M 

*9918 

10-8991 

5*114 

632 

3733 

6 

19M 

*6172 

513 

3614 

2 

18M 

*7261 

3*8366 

23037 

573 

3674 

1 

19M 

*2505 

0*0074 

1*271 

633 

3784 

8 

19M 

*7759 

514 

3015 

3 

ISM 

•9869 

22*4754 

21170 

574 

3676 

2 . 

19M 

•5093 

18*6463 

26*959 

634 

3735 

1 

20 M 

*0347 

515 

3616 

& 

19M 

•2426 

11-5837 

17327 

575 

3076 

3 

19M 

•7680 

77546 

23 117 

635 

3736 

2 

20M 

•2934 

516 

3617 

6 

18M 

*5014 

0*6920 

13485 

576 

3677 

5 

19M 

0268 

26-3935 

21*250 

636 

3737 

3 

19M 

*5622 

517 

8618 

7 

18M 

•7601 

193309 

11618 

577 

3678 

6 

19M 

*2855 

15*6018 

17407 

637 

3738 

4 

19M 

*8109 

518 

3619 

2 

19M 

•0189 

8*4892 

7*775 

578 

3679 

7 

19M 

•5443 

4*6101 

13-564 

638 

3739 

6 

20M 

*0697 

519 

3620 

3 

19M 

•2776 

27-0781 

5*908 

579 

3680 

1 

19M 

*8031 

23*2489 

11-698 

639 

3740 

7 

20M 

3285 

520 

3621 

4 

18M 

•5364 

161864 

2066 

580 

3681 

3 

19M 

0618 

12 3572 

7*855 

640 

3741 

1 

19M 

5872 

521 

3622 

5 

18 M 

•7962 

5*2947 

'25-777 

581 

3682 

4 

19 M 

•3206 

1*4655 

4013 

641 

3742 

2 

19M 

*8460 

522 

3623 

7 

19M 

*0569 

23’9336 

23-911 

582 

3688 

5 

19M 

5793 

20*1044 

2145 

642 

3743 

4 

20M 

*1047 

523 

3624 

1 

19M 

*3127 

130419 

20008 

583 

3684 

6 

19M 

•8381 

92127 

25-857 

643 

3744 

5 

20 M. 

*3635 

524 

3626 

2 

18M 

6714 

2*1602 

16225 

584 

3685 

1 

19M 

•0958 

27-8516 

23-990 

644 

3745 

6 

19M 

6222 

525 

3626 

3 

18M 

’8302 

207891 

14-358 

585 

3086 

2 

19M 

•3556 

16*9599 

20*148 

645 

3746 

7 

19M 

8810 

526 

3627 

5 

19M 

•0889 

9*8974 

10*516 

586 

3687 

3 

19M 

6143 

6*0682 

16-805 

646 

&747 

2 

20M 

*1298 

527 

8628 

6 

19M 

•3477 

286362 

8-649 

587 

3688 

4 

19 M 

•8731 

247071 

14*438 

647 

3748 

3 

20M 

-3985 

528 

3629 

7 

18M 

•6065 

17*6446 

4-806 

588 

3689 

6 

19M 

*1319 

138164 

10*595 

648 

3749 

4 

19M 

•6578 

529 

3630 

1 

18M 

•8652 

6*7528 

0*963 

589 

3690 

7 

19M 

•3906 

2*9237 

6*763 

649 

3750 

6 

19M 

9163 

530 

3631 

3 

19M 

•1240 

25*3917 

26-651 

590 

3691 

1 

19M 

-8494 

21*5626 

4*886 

650 

3751 

7 

20M 

*174 8 

531 

3632 

4 

19M 

’3827 

14*5000 

22-809 

591 

3092 

2 

19M 

*9081 

10*6709 

1*043 

651 

3752 

1 

20M 

*433 5 

532 

3633 

5 

18 M 

’6415 

3*6083 

18*966 

592 

3693 

4 

19M 

•1669 

29*3098 

26*731 

652 

3753 

2 

19M 

‘0923 

533 

3634 

6 

18M 

•9002 

22*247 2 

17*099 

593 

3694 

5 

19M 

*4256 

184181 

22*888 

653 

3754 

S 

19M 

•9511 

534 

3635 

1 

19M 

1690 

11*8555 

13*256 

594 

3695 

6 

19M 

•6844 

7*6264 

19*045 

654 

3755 

5 

20M 

*2093 

535 

3686 

2 

19M 

•4177 

0*4638 

9*414 

595 

3696 

7 

19M 

•9432 

26*1653 

17*179 

655 

3756 

0 

20M 

•4680 

536 

3637 

3 

18M 

*6766 

191027 

7547 

596 

3697 

2 

19M 

■2019 

152736 

13-336 

656 

3757 

7 

19M 

•7273 

537 

3638 

4 

18M 

•9353 

8’2110 

3*704 

597 

3698 

3 

19M 

*4607 

43819 

9-493 

657 

8758 

1 

19M 

*9861 

538 

8630 

6 

19M 

•1940 

268499 

1-837 

598 

3699 

4 

19M 

*7194 

230207 

7*627 

658 

3759 

3 

20M 

*2448 

539 

3640 

7 

19M 

•4518 

15*9582 

25*549 

599 

3700 

5 

19M 

•9782 

12*1290 

3*784 

659 

3760 

4 

20 M 

*5036 

540 

3641 

1 

18 M 

•7116 

5*0665 

21*700 

600 

3701 

7 

19M 

*2369 

1*2373 

27*496 

660 

3761 

5 

19M 

*7623 

541 

3642 

2 

18M 

*9703 

23-7054 

19*840 

601 

3702 

1 

19M 

*4957 

19-8762 

25*629 

661 

3762 

7 

SOM 

*0211 

542 

3643 

4 

19M 

•2290 

128137 

15997 

602 

3703 

2 

19M 

*7545 

8*9845 

21*786 

662 

3763 

1 

20M 

-2799 

543 

3644 

5 

19 M 

•4868 

1*9220 

12*164 

603 

3704 

4 

20 M 

0132 

27*0234 

19*919 

663 

3764 

2 

20M 

•5386 

544 

3645 

6 

18M 

*7468 

20*5608 

30-277 

604 

3705 

5 

19 M 

*2720 

10*7317 

16*077 

664 

3766 

3 

19M 


545 

3046 

1 

1931 

•0063 

9‘6691 

6-445 

605 

3706 

6 

19M 

*6307 

5*8400 

12*234 

665 

3766 

5 

20M 

0561 

546 

3647 

2 

19M 

•2641 

2S*3080 

4578 

606 

3707 

7 

19M 

*7895 

24*4789 

10-367 

666 

8767 

6 

20M 

3149 

547 

3648 

3 

19M 

5228 

17*4163 

0*735 

607 

3708 

2 

20M 

*0482 

13*5872 

0-524 

667 

3768 

7 

20M 

•5787 

548 

36-19 

4 

18M 

7816 

6*5246 

24-447 

608 

3709 

3 

19M 

3070 

'2*6955 

2-681 

668 

3769 

1 

19M 

*8324 

549 

3650 

6 

19M 

•0403 

26*1636 

22*580 

609 

3710 

4 

19M 

*5658 

21*3844 

0815 

669 

3770 

3 

20M 

0912 

55 0 

3661 

7 

19M 

•2991 

142718 

18-737 

610 

3711 

5 

19M 

*8245 

10*4427 

24*527 

670 

3771 

4 

20M 

•3499 

551 

3652 

1 

19M 

•5679 

3*3801 

14*894 

611 

3712 

7 

20M 

0833 

29*0810 

22*660 

671 

3772 

6 

20M 

•0087 

552 

3663 

2 

18M 

•8166 

22*0190 

13028 

612 

3713 

1 

19M 

*3420 

181899 

18*817 

672 

3778 

0 

19M 

8674 

553 

3654 

4 

19M 

•0764 

111273 

9*186 

613 

3714 

2 

19 M 

*6008 

7*2982 

14*974 

673 

3774 

1 

20M 

1262 

554 

8655 

5 

19M 

3341 

0*2356 

5-343 

614 

3715 

3 

19M 

*8595 

25-9370 

13107 

674 

3775 

2 

20M 

*3850 

555 

3656 

6 

19M 

•6929 

18*8745 

3476 

615 

3710 

6 

20M 

*1183 

16 0463 

9*265 

675 

3776 

3 

20M 

6437 

556 

3067 

7 

18M 

*8516 

7*9828 

27*188 

616 

3717 

6 

19M 

*3771 

41686 

6*423 

676 

3777 

4 

19M 

•9025 

557 

3668 

2 

19M 

•1104 

20-6217 

25*321 

617 

3718 

7 

19M 

*6358 

227925 

3*655 

677 

3778 

6 

20M 

*1012 

558 

3059 

3 

19M 

•3692 

16*7300 

21*478 

618 

3719 

1 

19M 

•8946 

11-9008 

27*267 

678 

3779 

7 

20M 

*4200 

559 

3660 

4 

19M 

•6279 

4.8383 

17*635 

619 

3720 

3 

20M 

1533 

1*0091 

23*425 

679 

3780 

1 

20 M 

0787 




TABLE II.——NEW MOONS AND . ECLIPSES 



for A.D. 500 to A.D. 999. 
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B 
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M 
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£ 

£ 
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M 

£ 

Q 

£ 
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19*6480 

21*558 

680 

8781 

2 

19M 

•9375 

15*8189 

27-347 

740 

3841 

1 

20 M 

•4629 

11-9897 

5582 

87563 

17715 

681 

3782 

4 

20M 

•1962 

4-9272 

23-504 

741 

3842 

2 

20M 

*7217 

1-0980 

1*739 

273952 

15843 

682 

3783 

5 

20 M 

*4550 

23-6601 

21*038 

742 

3843 

a 

20 M 

9804 

19-7309 

27*427 

16*5035 

12006 

683 

3784 

6 

20M 

■7138 

12-6744 

17795 

743 

3844 

5 

21M 

*2392 

8-8452 

23584 

5’6318 

8*163 

684 

3786 

7 

19M 

9725 

1-7827 

13 852 

744 

3845 

6 

20 M 

*4979 

27-4841 

21*717 

24*2507 

6*296 

685 

3780 

2 

20M 

•2313 

204216 

12*085 

745 

8848 

7 

20 M 

*7567 

16-5924 

17*875 

13-3590 

2*453 

686 

3787 

3 

20 M 

•4900 

9*5299 

8-242 

746 

3847 

1 

21 M 

*0154 

5-7007 

14*032 

24673 

26 165 

687 

3788 

4 

SOM 

•7488 

28*1687 

6376 

747 

3848 

3 

21 M 

*2742 

24-3396 

12165 

21'iO02 

24-298 

68 8 

3789 

5 

20M 

*0075 

17*2770 

2533 

748 

3849 

4 

20M 

*5330 

13-4479 

8*322 

10-2145 

20-458 

689 

3790 

7 

20 M 

•2603 

6*3853 

26-245 

749 

3850 

5 

20 M 

•7917 

25562 

4 480 

26-8534 

18*589 

690 

3791 

1 

20 M 

*5251 

25 0242 

24*378 

750 

3851 

7 

21 M 

•0505 

21-1951 

2*613 

17‘9617 

14*746 

691 

3792 

2 

20 M 

•7838 

141325 

20-535 

751 

3852 

1 

21 M 

•3092 

10-3034 

26*325 

7 0700 

10-003 

692 

3793 

4 

20 M 

0420 

3 2408 

16-693 

752 

3853 

2 

SOM 

*5680 

28-9423 

24*458 

25-7088 

9037 

693 

3794 

5 

20 M 

'3013 

21-8797 

14-820 

753 

3854 

3 

20M 

’8267 

18-0506 

20*615 

14-8171 

5194 

694 

3795 

0 

20 M 

•5601 

10-9808 

10-983 

754 

3855 

5 

2IM 

*0855 

7-1589 

16-772 

3-9254 

1*361 

695 

3796 

7 

SOM 

•8188 

0 0963 

7 140 

755 

3856 

6 

21 M 

*3443 

25-7978 

14*906 

22*5643 

27 039 

696 

3797 

2 

20 M 

0770 

187852 

5*274 

756 

3857 

7 

20 M 

*0030 

14-9061 

11*063 

11*6726 

23*190 

697 

3798 

3 

2 QM 

*3364 

78435 

1-431 

757 

3858 

1 

20M 

•8618 

4-0144 

7*220 

0*7809 

19*354 

698 

3799 

4 

20 M 

*5951 

264824 

27119 

758 

3859 

3 

21 M 

1205 

22-6582 

J5353 

19*4198 

17487 

699 

3800 

5 

20M 

*8589 

15*5907 

23-276 

759 

3860 

4 

21M 

•3793 

11-7615 

1*511 

8*5281 

13-644 

700 

3801 

7 

20 M 

1126 

4*6990 

19433 

760 

3861 

5 

20 M 

*6380 

0-8698 

25-223 

27*1670 

11777 

701 

3802 

1 

20M 

3714 

233370 

17-567 

761 

3862 

6 

20 M 

*8968 

19-5067 

23350 

18*2753 

T 7*935 

702 

3803 

2 

20M 

•6301 

12-4462 

13-724 

762 

3863 

1 

21M 

*1566 

8 6170 

19*513 

5*3836 

* 4*093 

703 

3804 

3 

20 M 

•8889 

1-6546 

9-881 

763 

3864 

2 

21M 

•4143 

27-2559 

17-646 

24*0225 

2-225 

704 

3805 

5 

20 M 

*1477 

20*1938 

8014 

764 

3865 

3 

20 M 

*6731 

16-3642 

13-804 

18*1308 

25*937 

705 

3800 

6 

20 M 

‘4064 

9*3016 

4*172 

765 

8866 

4 

20 M 

*9318 

6-4725 

9-901 

2*2391 

22*094 

706 

3807 

7 

20M 

•0052 

27*9405 

2*305 

766 

3867 

6 

21 M 

•1906 

241114 

8*094 

20*8780 

20*227 

707 

3808 

1 

20M 

*9209 

17*0488 

26017 

767 

3868 

7 

21M 

•4493 

13-2197 

4*251 

9*9863 

16*384 

708 

3809 

3 

2011 

*1827 

6*1571 

22174 

768 

3869 

1 

20 M 

*7081 

2-3280 

0*409 

28*6251 

14*518 

709 

3810 

4 

20 M 

•4414 

24-7900 

20*307 

769 

3870 

2 

20M 

•9608 

20-9602 

26*096 

17*7834 

10*675 

710 

3811 

5 

20 H 

*7002 

13-9043 

16-464 

770 

3871 

4 

21M 

•2266 

100752 

22-254 

6*8417 

6833 

711 

3812 

0 

20 M 

*9690 

8*0126 

12-622 

771 

3872 

5 

21 M 

•4844 

28-7141 

20*387 

25*4806 

4*966 

712 

3813 

1 

20 M 

*2177 

216515 

10-755 

772 

3873 

e 

20 M 

*7431 

178224 

16-544 

14*5889 

1*123 

713 

3814 

2 

20 M 

*4765 

10-7598 

0-912 

773 

3874 

7 

21M 

•0019 

6-9307 

12-701 

3*6972 

24*835 

714 

3815 

3 

20M 

*7352 

29*8987 

5045 

774 

3875 

2 

21M 

*2606 

25-6696 

10*834 

22-3301 

22 968 

715 

3816 

4 

20 M 

•9940 

18*5070 

1-203 

775 

3870 

3 

21 M 

’6194 

14-6779 

6*992 

11*4444 

19*126 

716 

3817 

6 

20 M 

•2527 

7*0153 

24*914 

776 

3877 

4 

20 M 

*7781 

87362 

3*149 

0-5527 

15 283 

717 

3818 

7 

20 M 

5116 

20-2542 

23048 

777 

8878 

6 

21 M 

*0369 

22-4250 

1-282 

19*1946 

18*410 

718 

3819 

1 

20 M 

*7703 

15*3625 

19-205 

778 

3879 

7 

21 M 

*2967 

11-5338 

24-994 

8*2999 

9*573 

719 

3820 

3 

21 M 

*0290 

4-4708 

15*362 

779 

8880 

1 

21 M 

•5544 

0-6410 

21152 

26-9388 

7*706 

720 

3821 

4 

20154 

■2878 

23*1097 

13-495 

780 

3881 

2 

20 M 

*8132 

19-2805 

19*284 

16*0471 

3*864 

721 

3822 

5 

20 M 

-5405 

12*2180 

9053 

781 

3882 

4 

21 M 

*0719 

8*3888 

15*442 

5-1554 

0*021 

722 

3823 

6 

20 M 

8053 
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Asvina. Karttika. Margasirsha. Pausha. AJD. Magka. AD. Phalguna. Chaitra. 
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N.B .—For tithis by other siddhantas add algebraically to 
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Surya siddhanta— cont. 
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th© above -J- *01 for Arya aiddhanfca and — ‘05 for Brahma siddhanta. 



TABLE II.—NEW MOONS AND ECLIPSES 


TABLE XI — 


& 

£ 

“3 

W 


i 

© 

d 

I 

h 

£ 


Com- 
mence- 
ment of 
solar 

year. 



Ho 

«+4 

© 

2 


g . 

© 

£ 

tS 

© 

j* 

eS 

'GO 

fl * 

§ ra 

a 

M- 

fa 


§ 

fl 

§ 


fa 


. 

if 

o a 

c “ 
< 


S 

ja 

O 


4214 1170 108S 28M 

4215 1171 1036 24M 

4216 1172 1037 24M 

4217 1173 1088 23M 
•1218 1174 1089 24M 

4210 1176 1040 24M 
4220 1176 1041 24M 


4221 1177 1042 23M '7904 7 4266 6 825 1120 


4222 1178 1043 24M 

4223 1179 1044 24M 


'0491 26 0645 
3079 16 1728 


4 958 
1115 


1121 

1122 


4-2811 24-827 1123 


4224 1180 1046 24M -5666 

4225 1181 1046 23M 8254 22 9200 22-960 1124 

4226 1182 1047 24M 0841 12 0283 19118 1125 

4227 1183 1048 24M -3429 1-1866 15 275 1126 

4228 1184 1049 24M ’6016 19 7755 13 408 1127 
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7 Ap 210 *8 
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1 Ap 30 

7 My 18 

4 My 7 
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•27 

•17 
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4 An 17 
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7 An 24 
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7 Au 21 

6 Au 10 

2 Jl 80 

1 An 18 

5 An 7 

3 Jl 27 

4 Au 25 
70 2 An 15 
07 6 Au 4 


'44 
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3 Jl 24 *97 5 An 234 


7 Je 11 
4 My 30 

3 Je 18 
•54 1 Je 8 

•91 [ 5 My 28 

m te Je 26 
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•17 

•54 

•07 
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•SO 

•70 
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•70 
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6 Je 2 *86 
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3 Je 7 *76 
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5 Je 2#O’02 
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2U3,—For tithiu by other sidclhantaa add algebraically to 
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Surya siddhanta — cont. 
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N.B .—For tithis by other siddhantas, add to the above algebraically as follows 
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■4409 12*6122 19*110 1594 

*6997 1*7205 15*268 1595 
*9584 20*3594 13*401 1596 
•2172 9 4077 9*558 1597 

*4759 28*1066 7*691 1598 
*7347 17*2149 3*848 1599 

9935 0*3233 0*128 1600 

*2522 24*9621 25*816 1 601 
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v(l) for Arya siddhSnta + 05 ; (2) for Brahma aiddhanta — *10 ; and (3) for Siddh&nta JSiromani — '03. 
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JVJ 9 ,—For tithie by other siddhantas add to the above algebraically as follows :—(1) for Arya siddhanta + 05; 
(2) for Brahma aiddh&nta —* 10 ; and (3) for Siddhanta Siiomaiji —*04. 
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•66 

4 Mr 23 

*09 

120 

•40 

6 F 
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• In this vear A D 1752, the New Style was introduced by an Act of the Kntish Fariiament ann x i aays were ciroppea out, *dm »» 
the next^day^after WedneMley, 8 1752 was declared to be Thursday 14 Berber JJ62. Hence the near mooa after 

28 August 1752 which ordinarily would hare occurred on 26 September 1752 actually occurred on 8 October 1752 
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4907 1863 1728 11A *2973 6*9574 20*013 1806 
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•4024 23*9099 11*335 
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4926 1882 1747 11A *2137 6‘7292 15*942 
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4935 1891 1756 114 
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4941 1397 1762 11A *0950 20*5372 25*206 

4942 1898 1703 UA ‘3538 9 6455 21*424 

4943 1899 1764 UA *6125 28*2844 19*557 
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4945 1 901 1766 UA *1300 6*5010 11*871 
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7 Ap 29 
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5 Ap 15® 
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7 My 22 
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3 My 29 
1 My 19 
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7 Je 3 
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*84 

*21 

*74 

*10 
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*27 

•63 [ 

*53 
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•10 


1 Je 
7 J1 
5 Je 

2 Je 
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3 Je 

4 JL 
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•79 

3 

Je 

27 

*32 

4 

Jl 

26 

*86 

6 

Au 

25 

*39 

*03 

6 

My 170 

*10 

7 

Je 

15 

*09 \ 

[2 

l 3 
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N.B.—For fcithi* by other slddh&ntas add to the above algebraically as follows : 
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A.D. 

4960 1916 1781 12A. 0114 20 8090 21-195 1859 

4961 1917 1782 11 A. 2702 9 4173 17-362 1860 

4962 1918 1783 HA 5289 28 0562 15-487 1861 

4983 1919 1784 11A 7877 171646 11-613 1862 

4964 1920 1785 ISA -0464 6-2728 7 800 1863 

4965 1921 1786 UA *3052 249117 5933 1864 

4966 1922 1787 11A -5639 140200 2 091 1865 

4967 1923 1788 I1A *8227 3-1283 25 803 1 866 

4968 1924 1789 12A -0814 21'7672 23‘936 1867 

4969 1925 1790 11A -3402 10-8755 20 093 1868 

4970 1926 1791 11A *5990 29-5144 18-226 1869 

4971 1927 1792 11A 8577 18 6227 14-384 1870 

4972 1928 1793 12A -1165 7-7310 10 541 1871 

4973 1929 1794 11A -3752 26 369S 8 674 1872 

4974 1930 1795 11A '6340 16-4781 4-831 1873 

4975 1981 1796 11A -8927 4 6864 0 989 1874 

4976 1932 1797 12A 1515 23 2254 26 676 1875 

4977 1933 1798 UA -4103 12-3336 22834 1876 

4978 193* 1799 11A -6690 14419 18 991 1877 

4979 1935 1800 11A *9278 20-0808 17-124 1 878 

4980 1936 1801 12A 1865 9-1891 13-281 1879 

49S1 1937 1802 11A -4*53 27'82«0 11-415 1880 
4882 1938 1803 UA 7040 169363 7 672 1881 

4983 1939 1804 lXA -9628 6-0446 3 729 1882 

4984 1940 1805 12A -2216 24-6835 1 862 1 883 

4985 1941 1806 11A 4803 13'7018 25 574 1884 

4936 1942 1807 UA -7391 2*9008 21732 1885 

4987 1943 1808 HA -9978 215390 19-865 1886 

4988 1944 1809 12A *2566 106173 16‘022 1887 

4989 1945 1810 UA -5153 29 2802 14155 1888 

4990 1940 1811 UA -7741 18-3045 10313 1889 

4991 1P47 1812 12A ‘0328 7 5028 6 470 1890 

4992 1948 1813 12A "2916 26 1416 4603 1891 

4993 1949 1814 UA -5504 15 2499 0760 1892 

4994 1950 1815 HA ’8091 4-35S2 24 472 1893 

4995 1951 1816 12A 0679 229971 22-605 1894 

4996 1952 1817 12A -3206 121054 18 763 1895 

4997 1953 1818 11A -6854 1-2137 14 920 1896 

4998 1954 1819 11A -8141 19-8526 13 053 1897 

4999 1955 1820 12A -1029 89009 9210 1898 

6000 1956 1821 12A 3617 27-5998 7 314 1899 

6001 1957 1822 12A -C204 167081 S 504 1900 

6002 1953 1823 12A -8792 £ 8164 27-215 1901 

6003 1659 182* 13A 1879 24-4653 25 349 1 902 

5004 1900 1825 13A S067 13 5636 21-506 1903 

5005 196! 1826 12A -6564 2-6719 17663 1904 

5006 1962 1827 12A -9142 213107 15 790 1905 

6007 1903 1828 13A *1729 10-4190 11954 1906 

6008 1964 1829 13A -4817 290679 10 087 1907 

6009 1965 183 ) 12A '6905 181(62 6 214 1908 

6010 1966 1831 12A -9492 7 2715 2 401 1909 

6011 1967 1832 13A -2080 25-9131 0 535 19 10 

6012 1968 1833 13A '4667 15 0217 24 246 1911 

6013 1969 1834 12A 7255 4 1300 20 404 1 9 1 2 

6014 1970 1835 12A 9842 22 7689 18-537 19 13 
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5015 1971 1836 13A ‘2430 11 8772 14-694 1914 

5016 1972 1837 13A -5018 0‘9855 10-851 191 5 

5017 1973 1838 12A -7605 19 6244 8 985 1916 

5018 1974 1839 13A -0193 8 7327 5 142 1 9 1 7 

5019 1975 1840 13A '2780 27 3715 3 275 1918 

5020 1976 1841 ISA -5338 16 471-8 26-987 19 1 9 

5021 1977 1842 12A *7955 5-5881 23-144 1 920 

5022 1978 1843 13A 0548 24-2270 21-278 1921 

5023 1979 1844 13A -3180 13-3353 17-435 1 922 

5024 1980 1845 13A '5H8 2 4436 13-892 1923 

5025 1981 1846 12A ‘8306 21-0825 11.725 1 924 

5026 1982 1847 13A 0893 101908 7'883 1925 

5027 1983 1848 18A ‘3481 28-8297 6-016 1926 

5028 1984 1849 13A 6008 17-9380 2-173 1927 

5029 1985 1850 12A '8666 7-0468 25-885 1928 

5030 1986 1851 13A '1243 25'6852 24018 1929 

5031 1987 1852 18A ’3831 14-7935 20-J75 1930 

6032 1988 1853 13A 6419 3 9018 16.333 1931 
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6036 1992 1857 13A -676? 19-3962 4-914 1935 
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6065 2021 188« 13A -1808 28-3732 25-429 1 964 
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add to the above algebraically as follows (1) for Arya siddhanta + 
siddhanta — *11 j and for Siddhanta Sjromani —*05. 
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Note —Prom A.D. 1900 to A.D* 1999 all eclipses of the sun, visible anywhere in the old world (northern part of eastern hemisphere) 
are shown. From 1 B.C. to A.D. 300 the same observation applies. Between A.D. 300 and A.D. 1900 only those eclipses of the 
enn which aro visible in India are entered in this table. 
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2T.B.—For tithis by other siddhantas add to the above algebraically as follows *«** 
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TABLE III*—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 8° to 12° If. latitude. 
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TABLE Hi,—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 13° to 17° Iff. latitude—eo»t. 
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Table iii.—sunrise and Indian terrestrial longitudes 
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TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 
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TABLE III.— Sunrise from 18* to 22” XT. latitude-cost. 


O 

OH 


Lat 18 ° 


Long. 
— 428" 
= — •005 
of day. 


fa 

|s 

Q ° w 

a g 

cr* r ' 
W 


fcc 

I* 

. a 
§■§ 
Is 

IX) 0 
©> 


<9 K 
a 

a* 


£ ® d 

° o fa 

o .2 3 

■3 


sis 

«E W 


Xiat. 


<U CD 

S"g 

•*» p 


0 c 

cr"- 


Long. 

1 Cl® —460" 
=-*005 
of day. 


*> * 
S3 an 
O T5 

II 

£ - 

co 

0 


AJD. 

1000 - 

1400 


247 

+ 163 

-1258 

-•020 

-164 

-1360 

248 

163 

1285 

-•021 

154 

1388 

249 

143 

1313 


144 

1416 

250 

133 

1340 

—•022 

134 

1444 

251 

123 

1368 


124 

1472 

252 

113 

1895 

-•023 

114 

1600 

259 

103 

1423 

m 

104 

1528 

254 

93 

1450 

... 

94 

1656 

255 

83 

1478 

-•024 

84 

1584 

256 

73 

1605 

» •» 

74 

1612 

257 

63 

1533 

-•025 

64 

1640 

258 

53 

1560 


54 

1668 

259 

43 

1588 

-•026 

44 

1690 

260 

38 

1615 


34 

1724 

261 

23 

1643 

-•027 

24 

1762 

262 

13 

1670 

... 

14 

1780 

263 

2 

1698 

-•028 

2 

1808 

264 

-10 

1726 


-10 

1836 

265 

20 

1753 


20 

1864 

266 

81 

1780 

... 

32 

1892 

267 

40 

1808 


41 

1920 

268 

60 

1836 

-*•029 

61 

1948 

269 

60 

1863 


61 

1976 

270 

69 

1890 


70 

2004 

271 

80 

1918 


81 

2032 

272 

90 

1945 

-030 

91 

2060 

273 

100 

1973 


101 

2088 

274 

102 

2000 

... 

102 

2116 

275 

109 

2008 


109 

2123 

276 

115 

2015 


116 

21S0 

277 

122 

2023 


122 

2137 

278 

129 

2030 


129 

2144 

279 

185 

2088 

-*•031 

135 

2151 

280 

142 

2046 

... 

142 

2169 

281 

149 

2053 

»«• 

149 

2166 

282 

156 

2061 

... 

155 

2173 

283 

162 

2068 

... 

162 

2180 

284 

169 

2076 


169 

2187 

285 

176 

2084 

-*032 

175 

2194 

286 

182 

2091 


182 

2201 

287 

189 

2099 

... 

189 

2208 

288 

195 

2106 

... 

195 

2216 

289 

202 

2114 


202 

2222 

290 

209 

2122 

... 

209 

2230 

291 

215 

2129 

-'033 

215 

2237 

292 

222 

2137 


222 

2244 

293 

229 

2144 


229 

2251 

294 

235 

2162 


235 

2258 

295 

242 

2160 

• •• 

242 

2266 

296 

249 

2167 


249 

2272 

297 

255 

2175 


256 

2279 

298 

262 

2182 


262 

2288 

299 

269 

2190 


269 

2295 

300 

276 

2198 

-•033 

275 

2301 

301 

283 

2205 


282 

2308 

302 

290 

2213 

... 

289 

2315 

303 

297 

2220 

... 

295 

2322 

304 

304 

2228 


302 

2328 

305 

307 

2203 

-031 

305 

2301 


Z>at. 20° 


00 
Cfl 

0*0 

o “ 

2 o g 

b a d -3 

SoS >w 

l r? © 


© to 


§! 
rS o O 
JB 3 o 

2** 


a g 
cr’ M 
W 


AD. 

1000 - 

1400 

-*022 + 164-1462 
154 1491 

- 023 144 1520 

134 1548 
124 1577 
-*024 114 1605 
... 104 1634 

- 025 94 1663 

84 1691 
-*026 74 1720 

64 1748 

- 027 54 1777 

44 1806 
34 1834 
-‘028 24 1863 

14 1891 
-*029 2 1920 

... -10 1949 

20 1977 
32 2006 

-*030 41 2034 

51 2063 
61 2092 
70 2120 
... 81 2149 

91 2177 
101 2206 
104 2236 
... 108 2243 

-*031 114 2249 
121 2256 
-082 128 2262 
... 134 2268 

141 2274 
148 2281 
-033 154 2287 
... 161 2294 

... 168 2300 

174 230G 

181 2313 
... 188 2818 
-•034 194 2326 
201 2332 
... 208 2338 

214 2345 
221 2361 
228 2358 
234 2364 
241 2370 

248 2377 
... 254 2383 

... 261 2390 

268 2396 
-•033 274 2402 
... 281 2409 

288 2415 
294 2422 
300 2428 

- 032 303 2400 


Long. 
-476" 
==-•0055 
of day. 


Dat. 21° 


Long. 

+ 800* 
« +*009 
of day. 


£at 22° 


hb . 
o *5 

"■* PS 

C9 

8* 

t* 

2 o 

© 80 
.§*§ 

J-s 

o w 

£ o fa 

£ 

g | 

I 2 

Sja 

_ -3 tt 

Z § 

o $ 

A o 

21 

-le 

a 

J°.S 

0 

7 S it 

0 0 

of— 

w 

43 00 

co a 

© 


£ 

W 


© J° 

B'g 


d 0 

cr** - ' 

W 


bo 

I*. 

. a 

a o 
© 2 


© 


AD. 

1000 - 

1400 


AD, 

1000 - 

1400 


Long. 
-•616" 
= -*007 
of day. 


jl 

!*s « 

o g *i 

afg 

AJD. 

1000 - 

1400 


-*023 

+ 164 

-1673 

-•010 

26 

+ 166 

-1679 

-028 

-*024 

164 

1602 

-•on 

• 27 

165 

1709 


... 

144 

1631 

... 

© 28 

145 

1739 


-025 

134 

1660 

-•012 

*29 

135 

1769 

— *029 

... 

124 

1690 

... 

30 

125 

1798 


- 026 

114 

1719 

... 

1 

115 

1828 

— 030 

... 

104 

1748 

-•013 

2 

105 

1868 


-•027 

94 

1777 

-014 

3 

96 

1888 

-*•031 

... 

84 

1806 

Ml 

4 

85 

1918 


... 

74 

1836 

... 

5 

75 

1947 

-*082 

-•028 

64 

1865 

-•015 

6 

65 

1977 


... 

54 

1894 

... 

7 

55 

2007 

-‘•08* 

-029 

44 

1923 

-•016 

8 

44 

2037 


... 

34 

1952 

... 

9 

34 

2067 

— *034 

-•030 

24 

1982 

1 

8 

10 

24 

2096 


... 

14 

2011 

... 

11 

14 

2120 


-•031 

2 

2040 

-018 

12 

2 

2156 

— 03* 

... 

-10 

2069 

... 

13 

-11 

2186 


-032 

20 

2098 

••• 

14 

20 

2210 

1-086 

... 

32 

2128 

HI 

IS 

32 

2245 

III 

... 

41 

2167 

-019 

16 

42 

2276 


*+* 

61 

2186 


17 

62 

2306 


... 

6! 

2216 

... 

u 18 

63 

2335 


... 

70 

2244 


J19 

73 

2865 


... 

81 

2274 

*». 

§ 20 

84 

2394 

—•037 

-•033 

91 

2303 

... 

§21 

94 

2424 



101 

2332 

... 

£22 

104 

2454 


••• 

101 

2360 

-•OJO 

23 

101 

2484 


##* 

107 

2306 

Ht 

24 

107 

2489 

... 

• • • 

114 

2872 

... 

25 

114 

2494 

-036 

• •• 

120 

2378 

... 

26 

120 

2500 


.M 

127 

2384 


27 

127 

2605 


-•034 

133 

2389 

... 

28 

133 

2510 



140 

2395 

... 

29 

140 

2515 



146 

2401 

... 

30 

140 

2520 


• •• 

153 

2407 


31 

153 

2526 


... 

159 

2413 

... 

1 

159 

2531 



166 

2419 

... 

2 

166 

2536 


•«« 

172 

2425 

-•021 

3 

172 

2641 

1*039 

-•036 

179 

2431 


4 

179 

2546 


... 

185 

2487 

*•* 

S 

185 

2552 


•«« 

192 

2443 

... 

6 

192 

2667 


HI 

198 

2448 

... 

b * 

198 

2562 


M. 

205 

2454 

... 

g 8 

205 

2567 


... 

211 

2460 

... 

0 9 

211 

2672 


- 036 

218 

2466 

... 

*5io 

218 

2673 


Ml 

224 

2472 


11 

224 

2583 

1*040 

Ml 

231 

2474 

... 

12 

231 

2588 


Ml 

238 

2484 

... 

13 

237 

2593 

’** 

... 

245 

2490 

-022 

14 

244 

2598 

-039 

-•035 

252 

2496 


15 

250 

2604 


... 

259 

2502 

... 

16 

257 

2609 


... 

266 

2508 

... 

17 

263 

2614 


... 

27 2 

2513 

... 

18 

270 

26] 9 


... 

278 

2519 

-021 

19 

276 

2624 

1*038 

-•034 

284 

2525 

• •1 

20 

283 

2630 


... 

290 

2531 

•M 

21 

289 

2635 


... 

297 

2536 

—*020 

22 

295 

2640 

1**037 

... 

300 

2506 

••t 

23 

298 

2609 






TABLE III.—8UNBISE AND INDIAN TEBHESTBIAL LONGITUDES 


§ 


29 ? 


TABLE III.'HSunrige from 18“ to 22° NT. latitudo^ccnf. 


Dat. 18°. 


Long. 
- 428" 
— 005 
of day. 


Dai. 19 


u 


brj 

«H(S 

°S> 

5? a 

CD ® 

.§•§ 
*s» O 
^ o 

i!f 

fg 


O g 


© 

m 

a a 

a*’~ 

m 

« a 

0* 


\ £ 


t* % cs 

§ gS 

4 ‘i-g 

J g CS 


0) CO 

Ma 
* § 
*g © 

o to 

a a 

cr 


to 

§5 

§*§ 

*».s 


0 


Long. 

- 460" 
= — *005 
of day. 

GJ ►» 

a"f 

■s * 

2 ° . 
s § « 
®lg 
111 


Hat. 20° 


Long. 

- 476" 

= - '0055 
of day. 


Dat.2l° 


to 

©»* § « 

.2 « .1! 
o a, c 

o o 

o ® £ a> 

® « +3 i 

fl ,2 ao ri 

W 


<e 


T3 

o5 




®'“ 


O 

o 

3 

o 

H 


§« 
S w 

.40 C3 

2ft 


© J5 


c d 
a*- 3 
W 


306 

— 310 

-2178 

A.D. 

1000- 

1400 

-*031 

-308 

-2275 

A.D. 

1000 — 
1400 

-032 

-306 

-2372 

A.D. 

1000- 

1400 

— 034 

-303 

307 

313 

2152 

... 

311 

2268 


309 

2344 

- 033 

306 

308 

316 

2127 


314 

2221 

- 031 

312 

2316 

... 

309 

309 

319 

2102 

-030 

317 

2] 94 


315 

2287 


312 

310 

322 

2077 

... 

320 

2168 


318 

2269 

—* *032 

315 

311 

325 

2052 

... 

323 

2141 


321 

2231 


318 

312 

328 

2026 

-•029 

326 

2114 

—•030 

324 

2203 


321 

313 

331 

2001 

... 

329 

2088 

... 

327 

2175 

-031 

324 

314 

334 

1976 

... 

332 

2061 


330 

2147 


327 

315 

337 

1951 


335 

2034 

—*029 

333 

2119 

... 

330 

316 

340 

1926 


338 

2008 


386 

2091 

-030 

333 

317 

343 

1900 

— '028 

841 

1981 

... 

339 

2063 


336 

318 

346 

1875 

... 

344 

1954 

... 

342 

2035 


339 

319 

349 

1850 

... 

347 

1927 


345 

2006 


342 

320 

352 

1825 

... 

350 

1901 

-*028 

343 

1978 

-*029 

’’’ 

345 

321 

355 

1808 

-027 

353 

1874 

#|| 

351 

1950 

348 

3 22 

358 

3774 

••• 

356 

1847 


354 

1922 


351 

323 

361 

1749 

... 

350 

1821 

-027 

357 

1894 

... 

354 

324 

364 

1724 

-*026 

362 

1794 

• • • 

360 

1866 

— *028 

357 

325 

867 

1609 

... 

365 

1767 

... 

363 

1838 

... 

360 

326 

370 

1674 

... 

368 

1741 

-026 

366 

1810 

o 

1 

363 

327 

373 

1648 

-•025 

371 

1714 

-025 

369 

1782 


360 

328 

376 

1623 


374 

1687 

• •« 

372 

1754 

—*026 

369 

329 

379 

1698 

—* ’024 

377 

1660 

-024 

375 

1725 

- 025 

371 

330 

382 

1573 

... 

380 

1634 

... 

377 

1697 


373 

331 

385 

1548 

-•023 

383 

1607 

... 

379 

1869 

-‘024 

375 

332 

388 

1522 

-*022 

385 

1580 

-023 

381 

3641 

... 

377 

333 

391 

1497 


387 

1554 

-022 

383 

1613 

-023 

379 

334 

892 

1472 

-’•021 

389 

1527 

... 

385 

1585 

... 

381 

335 

395 

1448 


391 

15C0 

-021 

387 

1556 

-022 

383 

336 

895 

1400 

-’•020 

391 

1460 

... 

387 

1504 

-021 

383 

337 

396 

1351 

... 

392 

1400 

-•020 

388 

1452 

-*020 

384 

338 

396 

1303 

-•019 

392 

1360 


388 

1400 


384 

339 

397 

1255 

... 

393 

1300 

-•019 

389 

1348 

- 019 

385 

340 

397 

1206 

-•018 

893 

1250 

-•018 

389 

1296 


385 

341 

398 

1158 

• •• 

394 

1200 

*•* 

390 

1246 

-•018 

386 

342 

398 

1110 

-•017 

394 

1150 

-•017 

390 

1193 

-017 

386 

343 

399 

1026 

-•016 

395 

1100 


391 

1141 

... 

387 

344 

399 

1013 

... 

395 

1050 

- *016 

391 

1089 

-016 

387 

345 

400 

965 

-•015 

396 

1000 


392 

1037 


388 

346 

400 

017 

... 

396 

950 

-015 

392 

985 

-*015 

388 

347 

401 

868 

-014 

397 

900 

-•014 

393 

933 


389 

348 

401 

820 

... 

897 

850 


393 

881 

— *014 

389 

349 

402 

772 

-*013 

398 

800 

— ’013 

394 

829 

-013 

390 

350 

402 

723 

... 

398 

760 


394 

779 


390 

351 

403 

675 

-•012 

399 

700 

-•012 

395 

726 

-’•012 

891 

352 

403 

627 

-•Oil 

899 

650 

- -Oil 

395 

674 


891 

353 

404 

579 


400 

600 

• • • 

396 

622 

- : on 

392 

354 

404 

530 

-‘•010 

400 

550 

-‘010 

396 

570 

-010 

392 

355 

405 

482 


40 L 

500 


397 

518 


393 

356 

405 

434 

... 

401 

450 

-’•009 

397 

466 


393 

357 

406 

385 

— 008 

402 

400 

. . - 

398 

414 

-*009 

394 

358 

406 

337 


402 

350 

-•008 

398 

362 

-008 

394 

359 

407 

259 

... 

403 

300 

-•007 

399 

310 

-•007 

395 

36 0 

407 

240 

-*007 

403 

250 


399 

258 


395 

361 

408 

192 

-•006 

404 

200 

-•006 

400 

207 


396 

362 

408 

144 

... 

404 

160 

••• 

400 

155 

-•006 

896 

363 

409 

96 

- 005 

405 

100 

-*005 

401 

103 

-*005 

397 

364 

409 

48 

... 

405 

50 

-*004 

401 

51 

-•004 

897 

365 

409 

0 

-•004 

405 

0 

... 

401 

0 

397 


60 

g • 

«-h TJ 

d, o 
2 8 


Long. 

+ 800" 
=*+ '009 
of day. 

3 >*» 

• ,5 

I- <* 

2 o{3 

US 

S “fe 

H 


A.D. 

1000 - 

1400 


Lat. 22°. 


Long. 
- 616" 
- *007 

of day. 



-2477 

2447 

2417 

2388 
2358 
2328 
2298 
22 09 
2239 
2209 

2180 

2150 

2120 

2090 

2061 

2031 

2001 

1972 

3942 

1912 

1893 

1853 

1823 

1793 

1761 

1734 

1704 

1676 

1645 

3616 

1562 

1508 

1454 

1400 

1346 

1293 

1239 

1185 

1131 

1077 

1023 

969 

916 

S61 

807 

754 

700 

646 

592 

538 

484 

430 

376 

322 

268 

215 

.161 

107 

53 

0 


A.D. 

1000 - 

1400 


- 020 

24 

-301- 

-2578 

-037 

... 

25 

304 

2546 . 


-019 

26 

307 

2515 

-036 

... 

b 2 7 

310 

2484 

... 

... 

c 28 

313 

2453 

... 

-*018 

a 29 

316 

2422 

-035 

... 

£ 3° 

319 

2390 



31 

322 

2359 


-*017 

1 

325 

2328 

—**034 

— 

2 

328 

2297 



3 

831 

2266 


-•*016 

4 

334 

2224 

— 033 

... 

5 

337 

2203 



015 


-014 


-013 


6 

7 

8 
9 

10 

11 

12 


13 
.14 

*012 tl5 
Oil § 16 

Jo 17 

010 £18 

19 

*009 20 

OOS 21 


‘007 

006 

•005 


•004 

003 

•‘002 


22 

23 

24 

25 

26 

27 

28 
1 
2 
3 


-001 


4 

5 

6 

7 

+ •001. g 8 

I 9 
10 
11 
12 
13 


000 


+ *002 

+ *003 
+ 004 


340 2372 
343 2141 
346 2110 

349 2078 

852 2047 
355 2016 
358 1985 

361 1954 
363 1922 
865 1891 
367 1860 
369 1829 

371 1798 

378 1766 
375 1735 
377 1704 

379 1672 

379 1616 

350 1561 

380 1505 

381 1449 

381 1393 
882 1338 

382 1282 

383 1226 

383 U71 

384 1115 

384 1059 

385 1004 

385 948 


386 

386 

387 

387 

388 
388 


892 

836 

781 

725 

668 

614 


+ 005 

+ •006 
+ 007 

+ *008 
+ •009 

+ 010 
+ 011 


14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


389 558 

389 502 


390 

390 

391 

391 

392 

392 

393 
393 
393 


447 

391 

335 

279 

224 

168 

173 

57 

0 


-032 


-031 


-*030 

-029 

-*028 

-027 

- 026 
-025 


-024 

-023 

-022 

-021 

-020 

-019 

-018 


-017 

-016 

-*015 

-014 

-*013 

•012 

Oil 

*010 

M* 

-•009 

•’008 

-•007 

-*006 

-•005 


76 









TABLB III.—-SUNRISE AND INDIAN TERREBTBIA.L LONGITUDES 


TABIiF, Hl.-rSunrise from 23" to 27° ST. latitude 





Long. 



Long. 



Long. 



Long. 




Long. 

• \ ;♦ 

Hat. 23° 

—20" 

« — ‘000 

I»at 

24° 

-878" 

= -•010 

Rat. 25 

+1,736" 
** + *020 

Rat. 26 

+ 2,264" 

= + •081 

Rat. 27? 

+1,544' 

= + •018 




of day. 



of day. 



of day. 



of day. 




of day. 




8* 






s S' 



8 S' 




m * • 

* £ 

i 

'si 

*1 

m 

Eqn. of time 
in seconds. 

bo 

C JL 

rS 5 

p, O 

£2 
•4-3 DC 

-«.S 

© 

a ** 

3 * 
g o. . 

go 8 

Eqn. of time 
in seconds. 

0’s trop. long, 
in seconds. 

•i 

is* 

o.§2 

.gf 

2 § 

* i 

g-.s 

pq 

e£ 

14 

. a 

§-§ 
s ® 

m tf 

Total correetn. 
fraction of a d 

Benares. 

® * 
a ta 

■** 0 

CM O 
O <D 
. ® 
a q 
c r'* 
pq 

fa 

If 

2 g 

~®.9 

© 

Total oorrectn. 
fraction of a <3 

Patna 

1 

•d 

I 

W 

4D 50 

fl *c 

.5 a 

*1 
a a 
c r"* 
W 

t* 

JM 

& | 

I § 

& q 
0‘" 

u O . 

8.13 

ijo 




AD. 



AD. 



A.D. 



AD. 




AD. 




1000- 



1000- 



1000 - 



1000— 




1000- 




1400 



1400 



1400 



1400 




1400 

1 

-389 

+ 58 

+ 003 

— 384 

+ 60 

-'007 

-380 

+62 

+ *023 

-376 

+64 

+ •034 

25 

-372 

-j~06 

+ •022 

2 

387 

115 

... 

383 

119 

— *0CG 

379 

123 

+ •024 

374 

128 

+ *035 

26 

370 

132 

+ ,t C23 

3 

385 

173 

+ '004 

381 

179 

... 

377 

185 

+ 025 

373 

192 

+ *036 

a 27 

368 

198 

4 

384 

230 

+ 005 

380 

238 

-005 

37*5 

247 

... 

372 

256 

+ •037 

§28 

367 

264 

+ 024 

5 

382 

288 

.4. 

378 

298 

-•004 

374 

308 

+ *026 

370 

319 

+ *038 

|29 

365 

329 

+ ’025 

6 

380 

346 

+ *006 

376 

358 


372 

370 

+ •027 

368 

383 


3q 

364 

395 

+ 026 

7 

379 

403 

+ •007 

374 

417 

-•003 

370 

432 

... 

366 

447 

+ *039 

31 

362 

461 

+ *027 

8 

376 

461 

... 

372 

477 

-•002 

368 

494 

+ •028 

364 

511 

+ 040 

1 

859 

527 

9 

374 

518 

+ •008 

370 

536 

-•001 

365 

555 

+ -029 

361 

575 

+ .041 

2 

357 

593 

+ •028 

10 

372 

576 

+ '009 

368 

596 


363 

617 

+ *030 

859 

639 

... 

3 

355 

659 

+ *029 

11 

369 

684 

... 

365 

656 

•000 

361 

079 

... 

367 

703 

+ •042 

4 

353 

725 

+ *030 

12 

367 

691 

+ 010 

363 

715 

... 

358 

740 

+ •031 

355 

767 

+ *043 

5 

360 

791 

13 

364 

749 

+ 011 

360 

776 

+ •001 

356 

802 

+ *032 

352 

831 


6 

348 

857 

+ *031 

14 

362 

806 


357 

834 

+ 002 

353 

864 

+ '033 

349 

895 

+ *044 

7 

345 

923 

+ *032 

15 

359 

864 

+ *012 

355 

894 

+ 003 

350 . 

925 

... 

347 

968 

+ 045 

8 

342 

988 

+ *033 

10 

356 

922 

+ •013 

352 

954 

... 

348 

987 

• +034 

344 

1022 

+ •046 

9 

340 

1054 

+ '034 

17 

353 

979 

... 

349 

1013 

+ •004 

345 

1049 

+ •035 

341 

1086 

+ 047 

ID 

338 

11?0 

+ 035 

18 

360 

1037 

+ •014 

346 

1073 

+ •005 

342 

1111 

+ 036 

338 

1150 

+ 048 

11 

386 

1186 

19 

346 

1094 

+ *015 

343 

1132 

+ 006 

338 

1172 

+ •037 

336 

1214 


12 

334 

1252 

+•086 

20 

343 

1152 

+ 016 

339 

1192 


336 

1234 


334 

1278 

+ *049 

13 

332 

1318 

+ *037 

21 

340 

1210 

m9m 

335 

1252 

+ •007 

334 

1290 

+ •038 

332 

1342 

+ •050 

„14 

330 

1384 


22 

338 

1267 

90 0 

333 

1311 

... 

332 

1357 

... 

330 

1406 


g 15 

328 

1450 

+ *“038. 

23 

336 

1325 

+ 017 

331 

1371. 

+ •008 

330 

1419 


328 

1470 


4*16 

326 

isio 


24 

334 

1382 

+ *018 

329 

1430 

... 

328 

1481 

+ •039 

326 

1534 

+ '051 

17 

324 

1582 

!*• 


332 

1440 

326 

1490 

... 

326 

1542 

... 

324 

1597 

... 

18 

322 

1648 

+ '039 

26 

330 

1498 

... 

324 

1550 

+ 009 

324 

1604 

+ •040 

322 

1661 

+ •052 

19 

320 

1714 

... 

27 

328 

1555 

... 

322 

1609 

• M 

322 

1666 

... 

320 

1725 

.«* 

20 

318 

1780 

+ •040 

28 

326 

1613 

+ •019 

320 

1669 

+ •010 

320 

1728 

+ 041 

318 

1789 


21 

310 

1846 


29 

324 

1617 

... 

318 

1728 


318 

1789 

... 

316 

3 853 

+ *063 

22 

314 

1912 

+ •041 

30 

322 

1728 


316 

1788 

... 

316 

1852 


314 

1916 

... 

23 

312 

1976 


31 

320 

1762 


314 

1823 

+ •011 

314 

1888 

+ •042 

312 

1954 

+ •054 

24 

310 

2015 

+ •042 

32 

318 

1795 

+ •020 

312 

1867 

... 

312 

1924 

... 

310 

1932 


25 

308 

2064 

33 

316 

1827 


310 

1892 

+ *012 

310 

I960 

+ 043 

308 

2029 

+ *065 

26 

306 

2094 

+ •043 

34 

314 

1859 

+ •021 

308 

1926 

.. 

308 

1997 


306 

2067 

+ *056 

27 

304 

2133 

+ •044 

35 

312 

1892 

... 

305 

1960 


306 

2032 

+ '•044 

304 

2104 


28 

302 

2172 


36 

310 

1925 

... 

303 

1995 

+ 013 

304 

2068 

«•* 

302 

2142 


29 

300 

2211 


37 

307 

1958 

+ •022 

301 

2029 

+ 014 

302 

2104 

+ ’045 

299 

2180 

+ •057 

30 

297 

2250 

+ *046 

38 

302 

1990 


299 

2064 


297 

2141 


294 

2218 


1 

292 

2290 

39 

296 

2024 

+ •023 

293 

2098 

. # t 

291 

2176 

+ •046 

288 

2256 

+ *058 

2 

280 

2329 

+*046 

40 

290 

2057 

+ ‘024 

287 

2132 

+ 015 

285 

2212 

... 

283 

2298 

... 

3 

280 

2368 

41 

284 

2090 

... 

282 

2167 


279 

2248 


277 

2331 

+ *059 

4 

275 

2407 

+ •047 

42 

278 

2123 

+ •025 

275 

2201 

+ *010 

273 

2284 

+ •047 

271 

2368 


5 

269 

2440 

43 

272 

2155 


269 

2235 


267 

2320 

. if 

266 

2406 

+ 060 

6 

263 

2486 

+ ’•048 

44 

266 

2)87 

+ •026 

263 

2270 

+ •017 

261 

2356 

+ •048 

259 

2444 


7 

257 

2525 

+ *049 

45 

259 

2220 

+ *027 

257 

2304 

(M 

255 

2892 

+ •049 

253 

2481 

+ •061 

8 

251 

2564 

46 

253 

2253 

251 

2339 

+ 018 

249 

2428 

• •• 

247 

2519 

9 

245 

2003 


47 

246 

2286 

••• 

244 

2373 

... 

243 

2464 


240 

2557 

+ •062 

io 

239 

2642 

+**050 

48 

240 

2318 

+ *028 

238 

2407 

+ •019 

230 

2500 

+ •060 

234 

2595 

£11 

2?2 

2682 

49 

234 

2352 

232 

2442 

... 

280 

2537 

... 

228 

2632 

+ ‘063 

|l2 

226 

2721 

+ *•051 

50 

227 

2385 

... 

225 

2476 

... 

223 

2572 

+ •051 

221 

2670 

13 

22 0 

2760 

+ •052 

51 

220 

2418 

... 

218 

2411 


217 

2608 


215 

2708 

+ 064 

14 

218 

2799 


52 

214 

2461 

+ •029 

212 

2545 

+ •020 

210 

2644 

+'•052 

208 

2745 

15 

207 

2838 


53 

207 

2483 

205 

2579 

+ *021 

203 

2681 


201 

2788 


16 

200 

2878 

j s | 

54 

200 

2515 

... 

198 

2614 

... 

197 

27! 6 

•• • 

195 

2821 


17 

193 

2917 


55 

193 

2543 

... 

m 

2648 


190 

2752 

... 

188 

2858 


18 

ISO 

2956 


56 

186 

2581 

•M 

184 

2682 

... 

183 

2788 

• « . 

181 

2896 


19 

180 

2995 


57 

178 

2614 

... 

177 

2717 

... 

175 

2824 

00 0 

174 

2934 


20 

173 

3034 

+ •068 

58 

174 

2646 

... 

174 

2752 


171 

2860 


171 

2972 


21 

170 

3074 

59 

171 

2679 


171 

2786 

... 

368 

2896 

... 

168 

3009 

... 

22 

167 

3113 


60 

167 

2712 

... 

167 

2820 

... 

165 

2982 


165 

3047 


23 

164 

3152 


61 

163 

2744 


163 

2866 

... 

162 

2968 

400 

102 

3084 


24 

161 

3192 


62 

159 

2740 


159 

2852 

... • 

169 

2965 

• 00 

159 

3082 


25 

158 

3190 




TAB{.fS>III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


<SL 


299 


TABLE III. Sunrise from 23° to 27° HT. latitude— wmt. 
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TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 
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TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 

TABLE III.— Sunrise from 28° to 32° N. latitude. 
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TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 
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TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 
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TABLE III.—Sunrise from 23° to 32° KT. latitude— cont. 
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TABLE III.—Sunrise from 33° to 35° V. latitude— con t. 
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TABLE III.—Sunrise from 33° to 35° N. latitude— corn. 
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5 

336 

1426 


331 

1469 

-*014 

327 

1512 

-•029 

6 

336 

1346 

-•015 

331 

1387 

-013 

327 

1423 


7 

336 

1267 

-•014 

881 

1306 

- 012 

327 

1344 

-•028 

8 

337 

1188 

-013 

332 

1224 

-Oil 

328 

1260 

-027 

9 

337 

1109 

-012 

382 

1142 

-010 

328 

1176 

-026 

10 

337 

1030 

-*011 

332 

1061 

-•009 

328 

1092 

-025 

11 

338 

950 

-•010 

333 

979 

-•008 

329 

1008 

-•024 

12 

338 

871 

-009 

333 

898 

-007 

329 

924 

-023 

13 

338 

792 


333 

816 


329 

840 

-022 

14 

339 

713 

-‘■008 

334 

734 

-*006 

330 

756 

-021 

15 

339 

634 

-•007 

334 

653 

-006 

330 

672 

-020 

4 

339 

554 

-•006 

334 

571 

-004 

330 

588 

-•019 

1 

340 

476 

-•005 

335 

490 

-003 

331 

504 

-018 

1 18 

340 

396 

-004 

385 

408 

-•002 

331 

420 

- 017 

19 

340 

317 

-•003 

335 

326 

-•001 

331 

336 

— *016 

20 

341 

238 

- 002 

336 

245 

-ooo 

332 

252 

-015 

21 

341 

158 

-001 

336 

163 


332 

168 

-•014 

22 

341 

79 


336 

82 

+ -001 

332 

84 

-013 

23 

342 

0 

ooo 

337 

0 

+ *002 

333 

0 

-012 

24 
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TABLE III-A.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


& 


TABLE III-A Latitudes and Longitudes of chief places in B itish India and the Feudatory States, 
(Longitudes are expressed 1>y the difference in seconds of time as compared with Ujjain.) 


District, 


Town. 


, L " e Time 
in degrees differenoe 

end decimals . n iid 
of a degree. 


1 Aden 


BRITISH TERRITORY* 
Aden province. 

... Aden ... . 12*7 


Ajmere-Wterwara Province. 


Aituere .. 

i * 

M erwara 


{ Aj mere . 

Nazirabad . 

... Beawar (Nayanagar), 


Baluchistan Province. 

4 Quetta—Peshin... Quetta . 


5 Balasore 

6 Bankura ... 

7 Bbagalpnr 

8 Burdwan...- 

9 Champaram 
10 Cuttack.... 

31 Darbhanga 

12 Gaya 

13 Hooghiy... 

14 Midnapore 

15 Monghyr 

16 Murshidabad 

17 Muzaffarpur 
IS Kadia 


19 Twenty •tour 
Parganas. 


20 Patna 

21 Pori 

22 Ranohi ... 

23 Saran 

24 Shababad 


Bengal Province. 

... BalaBore . 

... Bankura . 

... Bhagalpur . 

f Bardwan . 

"* j, Howrah ... - 

... Bettiah . 

... Cuttack 

... Darbhanga ... 

... Gaya .. . 

( Hoogly and Chinsura. 

Seram pore . 

... Midnapore . 

... Monghyr . 

... Berhampore ... 

{ Hajipur 

Mnzaff&rpur. 

f Krishnagar ... ... 

‘I Santipur . 

f Calcutta ... 

Cossipur-Chit pur ... 1 

Garden Reaoh ... f 

Maniktala .j 

Naihati 

Baranagar . 

tBhafcpara ... 

fPatna . 

...4 Bihar. 

CDinapore 

... Puri .. 

... Kanohi 

... Cbapra ... ... 

f Sasaram . 

^Arrah . 

Berar Province. 


26*5 

26*3 

26*0 


30*2 


21*6 
232 
25*2 
23*2 
22 5 


22*5 

25*3 

24*0 

26*7 

26*0 

23*6 

23*2 

22*5 

23*0 

22*7 

23*0 

25*7 

25*2 

25*7 

19*8 

28*3 

25*8 

25*0 

25*5 


Bombay Province. 


-7848 


- 280 

- 256 

- 352 


-2104 


+ 2676 
+ 2708 
+ 2692 
+ 2896 
+ 3016 


25 

Akola 

... Akola... ... 

20*7 

+ 

26 

Amraoti ... 

... Amraoti 

21*0 

+ 

27 

Kliiohpur 

... Eliichpur 

21*2 

+ 


28 

Ah m a dab ad 

... Ahraadabad ... 

... 

230 

- 

29 

Ahmadnagar 

... Ahmadnagar 

— 

19*0 

— 

30 

Belgaum 

... Belgaum 

... 

16*0 

_ 

31 

Bijapur ... 

... Bijapur 


16*8 

— 

32 

Bombay 

... Bombay 


19*0 

*** 

33 

Broacb ... 

... Broach 

... 

21*7 

*■“ 



fHnbli. 


16*3 

— 

34 

Dharwar 

...J Dharwar 


15*5 

— 



IGadag 

... 

15*5 

— 

85 

Kaira 

... Nadi ad ... 

... 

22*7 

— 

86 

Khandesh 

... Dhulia 

... 

21*0 

”*“ 


* 2768 
+ 2564 
+ 2996 

-I 2260 

+ 2308 
+ 3056 
+ 3040 

+ 3020 

+ 3032 
+ 3020 
+ 3032 
4- 2252 
+ 2336 
+ 2224 
+ 2408 
+ 2292 
+ 2148 
+ 1978 
+ 2132 


300 

480 

424 


768 

208 

304 

16 

692 

672 

152 

184 

36 

700 

240 


& 


District. 


Town. 


Latitude 
in degrees 

and decimals . dlfferen( f 
of a degree. * n 


Bombay Province—cent. 


26*5 

+ 2092 

62 

Jubbalpore 

... Jubbalpore ... 

... 

232 

+ 

1000 

205 

+ 2420 



f Kamptee 

... 

21*2 

+ 

820 

26*2 

+ 3428 

53 

Nagpur 

**' Nagpur 

..* 

21 2 

+ 

800 

24*5 

+ 2216 

54 

Nimar 

... Bnrhanpur ... 

... 

21*3 

+ 

108 

23*0 

+ 8028 

55 

Raipur ... 

... Raipur 

... 

21 *2 

+ 

1408 

22*7 

+ 3016 

66 

Saugor ... 

... Saugor 

... 

28*8 

+ 

712 


37 

Nasik ... 

... Nasik. 

200 

- 480 

38 

Panch Mahal 

... Godhra . 

22*7 

- 520 

89 

Poona 1 ... 

... Poona.. 

18*5 

- 464 



C Sholapur . 

17*7 

+ 28 

40 Sholapur ... 

„..H| Pandharpur. 

17*7 

- 84 



(jBarsi.. 

18*2 

- 24 

41 

Satara 

... Satara 

17*7 

- 428 

42 

Surat 

... Surat... . 

12*2 

- 708 

43 

Thaua ... 

... Bandra 

19*0 

- 708 



Burma Province. 



44 

Akyab ... 

... Akyab 

20*2 

+ 4112 

45 

Amherst... 

... Moulraein ... ... 

16*5 

+ 5244 

46 

Bassein 

... Basaein . 

16*7 

+ 4566 

47 

Henzada... 

... Henzada 

17*7 

+ 4732 

48 

Mandalay 

... Mandalay 

22*0 

+ 4876 

49 

Prome 

... Prome . 

18 8 

+ 4664 

50 

Rangoon ... 

Rangoon . 

16*7 

+ 4896 

51 

Tavoy 

... Tavoy 

14*1 

+ 5380 


Central Provinces. 


Eastern Bengal and Assam Province. 


57 

Chittagong 

... Chittagong ... 

23*3 

+ 

3862 

58 

Deoea 

f Decca 

■** [ Narayanganj 

j 23*7 

+ 

3608 

59 

Manipur ... 

... Imphal 

24*8 

+ 

4360 

60 

Pabna 

... Sirajganj 

24*5 

+ 

3352 

61 

Rajshahi 

... Rarapur-Bolia 

24*3 

+ 

3076 


Madras Province. 


62 

Bellary. 

f Adoni 


15*7 

+ 

860 

[BeUary 


15*2 

+ 

256 

63 

Chioglepnt 

Oonjeeveram.., 


12*8 

+ 

940 

64 

Coimbatore 

Coimbatore ... 


11*0 

+ 

284 

65 

Gan jam. 

Berhampur ... 


19*3 

+ 

2164 

66 

f Cocauada 


17*0 

+ 

1548 

Gfidavari 

L Rajahmundry 


17*0 

+ 

1436 


1 

fBezwada 


16*5 

+ 

1160 

67 

Kistna ... ... i 

| Ellore ... 

.*« 

167 

+ 

1280 


(^Masnlipatam 

... 

16*2 

+ 

12:84 

68 

GuntUr. 

GtmfcUr 

... 

16*3 

+ 

1124 

69 

Kurnool. 

Kurnool 


15*8 

+ 

648 

70 

Madras. 

Madias 


13*0 

+ 

1072 


f Madura 

... 

100 

+ 

560 

71 

Madura.<1 Bodiuayakkanur 


ioo 

+ 

376 



I^Dindigul 


10*3 

+ 

528 



"Calicut 


11 2 

+ 

0 

72 

Malabar.. 

Cannanore ... 
Palghat 


11*8 

10*8 

+ 

100 

208 



/Pellicherry ... 


11*7 

— 

72 

73 

Noilore . 

Nellore 


14*5 

+ 

1003 

74 

North Arcot ... j 

f Gudiyatfcam ... 

L Vellore 

::: 

13*0 

12*9 

+ 

+ 

744 

808 

75 

Salem . 

Salem... 


11*7 

+ 

572 

76 

South Arcot ... 

Cuddalore 


11*7 

+ 

956 

77 

South Kanara ... 

Mangalore ... 

... 

J2S 

— 

224 

78 

Tanjore.' 

f KumbukOiiam 

... 

11*0 

+ 

860 

[Negapataift ... 

... 

10*7 

+ 

976 
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TABLE III-A.—Latitudes and longitudes of chief places in British India and the Feudatory States—con#. 
(Longitudes are expressed by the difference in seconds of time as compared with Ujjain.) 


•So 

© 

<Q 


District. 


Town. 


Utiiude „ 


mala of 
a degree. 


seconds. 


Madras Province— cont. 




"Tanjore 

... 

10*7 

+ 804 

78 

Tan j ore— cont. 

Mannargudi ... 

... 

10*7 

+ 880 


I 

Mayavaram ... 

... 

11*1 

+ 928 



ralamcottah 

... 

8*7 

+ 472 

ss 


Rajapalaiyam 

... 

9*5 

+ 424 

79 

Tinneyelly 

Srivillipnttur 
Tinneyelly ... 

... 

9*5 

8*7 

+ 440 
+ 466 



Tiruchendur ... 

... 

8*5 

+ 560 



Tuticorin 

... 

8*8 

+ 568 

SO 

Trichinopoly 

‘ Trichinopoly... 
Srirangam ... 

:::} 

10*8 

+ 700 

81 

Yizagapatam ... 

' Yizagapatam 
Vizlanagaram 


17*7 

18*2 

+ 1804 
+1832 


North-West Frontier Province. 


82 

Dera Ismail } 

Khan 

• Dera Ismail Khan 


31*8 

-1168 

83 

Kohat 

Kohat... 


336 

-1044 

84 

Peshawar ... 

Peshawar 


34*0 

-1008 


Punjab Province. 



85 

Amritsar 

Amritsar 


31*7 

- 216 

80 

Delhi ... 

Delhi... 

*». 

28*7 

+ 352 

87 

Dera Ghazi Khan... 

Dera Ghazi Khan 


30*0 

-1200 

88 

Ferozepore 

Ferozepur 


81*0 

- 280 

89 

Gurdaapur 

Batala 

... 

30*8 

- 140 

90 

Gujranwala 

Gnjranwala ... 


32*2 

- 384 

91 

Gurgaon ... 

Rewari 


28*2 

+ 204 

92 

Hissar ... 

Bhiwani 


28'8 

+ 84 

93 

Jhang . 

Jhang- Maghiana 


31*3 

- 828 

94 

Kama! ... ... j 

Karnal 

Panipat 


29*71 
29*4 J 

+ 288 

95 

Jnllundur 

Jullundur 


31*8 

- 48 

96 

Lahore.j 

Lahore 

Kasnr ... 


31*6 

31*1 

- 348 

- 316 

97 

Ludhiana 

Ludhiana 


31*0 

+ 20 

98 

Multan ... 

Multan 


30*2 

-1024 

99 

Rawalpandi 

Rawalpandi ... 


33*6 

- 640 

100 

Rohtak. 

Rohtak 


28*9 

+ 192 

101 

Sialkot. 

Sialkot 

... 

32*5 

- 300 


3d 

© 

CQ 


District. 


Town. 


Latitude 
in degrees 
and deci¬ 
mals of 
a degree. 


Bombay Native States— cont. 


112 Kathiawar— cant. 


113 Kolhapur 


fJunagarah . 21*5 

I Navanagar ... 22*4 

.Porabandar .. ... 21*6 

I Rajkot . 22*3 

^Wadhwan . 226 

. Kolhapur . 16*6 


Central India Agency. 


114 Rewah 

115 Bhopal ... 

116 Datia 

117 Gwalior ... 

118 Indore ... 

119 Iaora 

120 Mandasar in 

Gwalior. 

121 Ratlum ... 


122 Aurangabad 

123 Gulbarga 

124 Hyderabad 

125 Raichur ... 


126 Jammu ... 

127 Kashmir... 


Hyderabad State. 

{ Aurangabad 
J a In a 

... Gnlbarga . 

... Hyderabad ... 

.. Raichnr 

Kashmir State 

.. .lamina .. 

.. Srinagar 


19*8 

173 

17*3 

16*2 


32*7 

34*8 




Sindh Province. 





Mysore State. 



102 

Hyderabad 

... Hyderabad ... 

25*3 

-17C8 

131 

BaD galore 

... Bangalore . 

130 

+ 

103 

Karachi ... 

... Karachi 

24*8 

-2092 

132 

Kolar ... 

... Kolar. 

13*1 

+ 

104 

Snkkur ... 

f Shikarpur ... 

*" ( Snkkur 

28*0 

27*7 

and Oudh. 

-1708 

-1652 

133 

Mysore ... 

... Mysore 

Punjab Native States. 

12*3 

+ 


United Provinces of Agra 









27*7 


134 

Malar Kotla 

... Malar Kotla.. 

30*6 


105 

Harodi ... 

... Shahabad ... 

^1000 

135 

Patiala ... 

... Patiala . 

30*3 


106 

Sitapur ... 

... Sitapur 

27*6 

+ 1172 







107 Baroda . 

108 Kadi 

109 Navasan . 


110 

111 


Cambay 

Cntch 


112 Kathiawar 

81 


NATIVE STATES. 

Baroda State. 

... Baroda . 

... Patan (Anhilwad) ... 

... Nay as an . 

Bombay Native States. 

... Cambay 

... Blmj. 

[ Bhauoagar. 

Dboraji . 


22*3 

23*8 

21*0 


22*3 

23*2 

21*7 

21*7 


608 

868 

684 


- 748 

-1480 

- 860 
-1240 


Madras Native States. 


136 Alwar 
187 Bharatpur 

138 Bikaner ... 

139 Jaipur 

140 Karauli ... 

141 Kotah 

142 Jodhpur... 

143 Me war or 

Udaipur 

144 Tonk 


Bajputana Agency. 

... Alwar . 27*6 

... Bharatpur ... ... 27*2 

... Bikaner ... ... 28*0 

... (Sikar.. 27*6 

(Jaipur . 28*9 

... Karauli . 26*5 

... Kotah. 25*1 

... Jodhpur ... ... 26*3 

| Udaipur . 24*6 

... Tonk. 26*1 


United Provinces Native States. 

145 Ram par. Rampur . 28*8 


Time 

difference 

in 

seconds, 


- 1244 
-1824 
-1436 
-1188 

- 972 

- 364 


Rewah 

... 

... 

24*5 

+ 1324 

Bhopal 


... 

23*2 

+ 392 

Datia... 

... 

... 

25 6 

+ 644 

Lashkar 

... 

... 

26*2 

+ 672 

Ujjain... 

... 

... 

23*1 

+ 0 

iBdore 

Ml 


22*7 

+ 28 

Iaora ... 


... 

23*6 

- 156 

Mandasar 


... 

24*1 

- 168 

Ratlarn 


... 

23*3 

- 170 


- 108 

+ 256 
+ 640 
+ 376 


- 208 
- 228 


128 

Cochin ... 

... Ernakulam ... 

10*0 

+ 120 



Matte neheri. 

10*0 

+ 112 

129 

Pudnkkottai 

... Pudnkkottai. 

10-3 

+ 728 



f Allepi ey . 

9*5 

+ 132 

130 

Travancore 

...^ Nagercoil . 

8*1 

+ 400 



^Trivandrum ... 

8*5 

+ 280 


432 

564 

212 


48 

164 


196 

412 

596 

156 

12 

300 

10 

664 

600 

4 


+ 780 
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TABLE IV*-»Mars. 

Bata for calculating 1 latitude and geocentric longitude of Mars from 1 B.C to A.B. 2000. 

Mars’ mean motion for Centuries. 


AB. 

Kaliyuga. 

Mean longitude 
at commence- 
ment of 

Longi- 
tnde of 

Longi¬ 
tude of 

A.B. 

Kaliyuga. 

Mean longitude 
at commence¬ 
ment of 

Longi¬ 
tude of 

Longi¬ 
tude of 



solar year. 

apsis. 

node. 



solar year. 

apsis. 

node. 



Deg. 

Deg. 

Deg. 



Deg. 

Deg. 

Deg. 

1 BC. 

3101 K.Y. 

264*7442 

130*0274 

40*0866 

1000 A.B. 

4101 K.Y. 

140*0144 

130*0444 

40*0688 

100 A.B. 

3201 

315*2712 

130*0291 

40*0848 

11O0 

4201 

2G05414 

130*0461 

40*0670 

200 

3301 

15*7982 

1800308 

40*0830 

1200 

4301 

2610684 

130*0478 

40*0652 

300 

3401 

76*3252 

130*0325 

400813 

1300 

4401 

321*6954 

130*0495 

40*0634 

400 

3601 

136*8522 

130*0842 

40*0795 

1400 

4501 

221224 

130 0512 

40*0616 

SCO 

3601 

197*3793 

130*0369 

40*0777 

1500 

4601 

82*6495 

130*0529 

40*0599 

600 

3701 

2579063 

130*0376 

40*0759 . 

1600 

4701 

148*1765 

130*0546 

40*0581 

700 

3801 

318*4333 

130*0393 

40*0741 

1700 

4801 

203-7035 

130*0563 

40*0563 

BOO 

3901 

189603 

130 0410 

40*0723 

1800 

4901 

264-2305 

130*0580 

40 0545 

600 

4001 

79*4873 

1300427 

40*0706 

1900 

5001 

824*7o75 

130*0597 

40*0527 






^ 2000 

5101 

25*2846 

130*0614 

400510 


Mars’ mean motion for odd years. 


Yrs. Deg. 

Y rs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

1 

191*40 

11 

306*46 

21 

59*51 

31 

173*66 

41 

287*62 

51 

4V67 

61 

155*72 

71 

269*77 

81 

23*83 

91 

137*88 

2 

22*81 

12 

136*86 

22 

250*92 

32 

4*97 

42 

119*02 

52 

233*07 

62 

347*13 

72 

101*18 

82 

215*23 

92 

329*29 

3 

214*22 

13 

328*27 

23 

82*32 

33 

196*37 

43 

31043 

53 

64*48 

63 

17853 

73 

292 58 

83 

46*64 

93 

160-69 

4 

45 62 . 

14 

159*67 

24 

273*73 

34 

27*37 

44 

141*83 

54 

255*88 

64 

9*04 

74 

123*99 

84 

238*04 

94 

352 09 

5 

237*03 

15 

351*08 , 

25 

105 13 

35 

21918 

45 

333 24 

55 

87*29 

65 

201*34 

75 

31<1*39 

85 

69*45 

95 

. 183*50 

6 

68*43 

16 

182*48 

26 

296*54 

36 

ro*69 

46 

164*64 

56 

278 69 

66 

3275 

76 

146*80 

86 

260 85 

96 

1491 

7 

257*84 

17 

13-89 

27 

12794 

37 

241-99 

47 

35605 

57 

110*10 

67 

224*15 

77 

338 21 

87 

92*26 

97 

206*31 

8 

91*24 

18 

205*29 

28 

319-35 

38 

73*40 

48 

187*45 

58 

301*51 

68 

65*56 

78 

169*61, 

88 

283*66 

98 

87*72 

9 

282*65 

19 

3670 

29 

150*75 

39 

20480 

49 

18*86 

59 

132*91 

69 

246-96 

79 

1*02 

89 

11507 

99 

22912 

10 

114 05 

20 

228*10 

30 

342*16 

40 

96*21 

50 

210*26 

60 

324*32 

70 

78-37 

80 

192*42 

90 

306*47 

100 

60*53 


Mars’ Annual Eqn. in Beg. 














Hh 

+ 

: : . 2 ! 





Mars’ mean motion for days. 




0 

0*0 

180*0 

180*0 

360 0 












1 

2*6 

179*5 

180*5 

357*5 

Bays* 

O 

1 

2 

3 

4 

5 

6 

7 

a 

9 

2 

5*1 

178*9 

181*1 

354*9 












3 

7*6 

178*4 

181*6 

362*4 






Degrees. 






4 

10 1 

177*8 

182*2 

349 9 












5 

12*7 

177*3 

1827 

347*3 

0 

... 

0*52 

1*06 

1*57 

2*li> 

262 

3*14 

3*67 

4*19 

4*72 

6 

15*2 

176*8 

183-2 

344*8 

1 

5*24 

5*76 

0*29 

6 81 

783 

7*86 

8 38 

8*91 

9*43 

9*96 

7 

17*8 

170*2 

183-8 

3422 

2 

1048 

11*00 

11*52 

12*05 

12*58 

13*10 

13*62 

14*15 

14*67 

15*19 

S 

20*4 

175-7 

184*3 

339*0 

3 

1572 

1024 

16*77 

17*29 

17*82 

18*34 

18*86 

1989 

19*9 L 

20-44 

9 

230 

175*1 

184-9 

337*0 

4 

20 96 

21*48 

22*Cd 

22 53 

23*06 

23*58 

24*11 

24*63 

25*15 

25*68 






5 

26*20 

28*73 

27*25 

27*77 

28 30 

28*82 

29*35 

29*87 

30*39 

30-92 

10 

25*5 

174*5 

185*5 

334*5 

6 

31*44 

31*97 

3249 

3301 

33*54 

34*07 

34*69 

35*11 

35*63 

36*16 

11 

281 

173*9 

1861 

331*9 

7 

36*68 

37*21 

37 73 

38*25 

38*78 

39*30 

39*83 

40*35 

40*87 

41*40 

12 

30*7 

173*4 

186-6 

329-3 

8 

41*92 

42*45 

42*97 

43*49 

44*02 

44*54 

'45*07 

45-59 

46*11 

40-64 

13 

33-3 

172 8 

187*2 

326-7 

9 

47*16 

47-09 

48 21 

48*73 

49*26 

49*78 

50*31 

60*83 

51*35 

51-88 

14 

35*9 

172*2 

187*8 

324*1 

io 

62*40 

52*63 

53*45 

53*97 

54*50 

55*02 

55*55 

56*07 

58*59 

57*12 

15 

38-5 

171-5 

188-5 

321*5 

11 

57*64 

5817 

58*70 

59 22 

59*74 

60*26 

60*79 

61*81 

61 84 

02*36 

16 

41-2 

170-9 

189*1 

318*8 

12 

62*88 

63*41 

6393 

64*46 

64-98 

65*50 

6603 

66*55 

67*08 

. 67-60 

17 

439 

170*3 

189*7 

3101 












18 

40*5 

189*6 

190*4 

313 5 

13 

68*12 

88*65 

69*17 

69*70 

7022 

7074 

71-27 

71*79 

72*32 

72*84 

19 

49*2 

1690 

191*0 

310*8 

14 

73*36 

73*89 

74*41 

74*94 

75-46 

75*98 

76*51 

77*03 

77*66 

78 08 






15 

78*60 

7913 

79*65 

80*18 

80-70 

81*22 

81*75 

82 27 

82*80 

83 32 

20 

61*8 

168*3 

191*7 

308*2 

16 

83*84 

84*37 

84 89 

85*42 

85*94 

80*40 

80*99 

87*51 

88*04 

88 56 

21 

54 6 

167-5 

192*5 

305*4 

17 

89*09 

8901 

90*13 

90*66 

91*88 

91*71 

02*23 

92*75 

93*28 

93*80 

22 

57*8 

166*8 

198*2 

302*7 

18 

94*33 

94*85 

95*87 

95*90 

96*42 

95*95 

97*47 

97*99 

98*52 

99*04 

23 

00*2 

166*0 

194*0 

299-8 

19 

99*57 

100*09 

100*61 

101*14 

101*66 

102*19 

102*71 

103*23 

103*76 

10428 

24 

630 

165*3 

194*7 

2970 

2° 

104*81 

105*33 

105 85 

106 38 

106 90 

107*43 

107*95 

108*47 

109*00 

109*52 

25 

65*8 

164*5 

195*5 

294*2 

21 

110*05 

11057 

111*09 

111*62 

112*14 

112*67 

113 19 

113 71 

114*24 

114*77 

26 

68*7 

103*6 

196*4 

291*3 

22 

115*29 

115*81 

116*33 

116*80 

117*38 

117*91 

118*43 

118*96 

119*46 

120 00 

27 

71-6 

162*0 

197*4 

288-4 

23 

120*53 

121*05 

121*58 

122*10 

122*62 

123*15 

123*67 

124*20 

124*72 

125*25 

28 

74*6 

1617 

198*3 

285-4 

24 

125*77 

120*29 

126*82 

127*34 

127*86 

128*39 

128*91 

12944 

129*96 

130*48 

29 

77*7 

100*7 

199*3 

282*3 

25 

181*01 

131*58 

132*00 

132*55 

133*10 

133 63 

134*15 

134-68 

135*20 

13572 

30 

80*8 

159*6 

2004 

279*2 

26 

136*25 

136*77 

137*80 

137*82 

138*34 

138*87 

3 39*39 

139-92 

140*44 

140*96 

31 

84*0 

168*5 

2015 

276‘0 

27 

141*49 

142*01 

142*54 

143*03 

143*68 

144*11 

144*63 

145*16 

145*68 

148-20 

32 

87*8 

157*3 

202*7 

272*7 

28 

146*73 

147*25 

147*78 

148*30 

14882 

149*35 

349*87 

150*40 

150 92 

151 45 

33 

90*7 

156-9 

204*1 

269-3 

29 

15197 

152*49 

163*02 

153 64 

154 07 

154 59 

155*11 

155*64 

156*16 

156-69 

34 

94*2 

154*5 

205*6 

265*8 

30 

157*21 

157*73 

158*26 

158*78 

159*31 

159*83 

16035 

160*88 

101*40 

161-03 

35 

97*9 

152-8 

207*2 

2621 

31 

162*45 

162*07 

163 50 

164*02 

164*55 

165*07 

165*69 

166*12 

106*64 

16717 

36 

101*7 

151-0 

209*0 

258*3 

32 

167*69 

168*21 

108*74 

169*26 

169 79 

170*31 

3 70*83 

171*36 

171-88 

172-41 

37 

106*0 

1487 

211*3 

2540 

33 

172 93 

173*45 

17898 

174*50 

175*03 

175*55 

170*07 

170-60 

177*12 

17765 

38 

110*6 

146*2 

213*8 

249*4 

34 

178*17 

178-69 

179-22 

179*74 

180*27 

18079 

181*31 

181*84 

182*36 

182*89 

39 

1161 

142*7 

217*3 

243*9 

35 

183*41 

183*94 

184*46 

184*98 

185*51 

186*03 

186*50 

187*03 

187*60 

188*13 

40 

1242 

136*5 

223*5 

236*8 

36 

188*65 

189*18 

189-70 

190*22 

190*75 

191*27 

... 

... 

... 


4015 

135*0 


225*0 

... 



misTfy 


TABLE IV.—TABLES FOB CALCULATING GEOCENTRIC PLACE 



<SL 


319 


TABLE IV.—Mars— cont. 
Mars’ anomaly. 


-f 


O 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


•o 

1 

2 

3 

*4 

5 

6 

*7 

*8 

*9 

- 

*0 

*1 

*2 

*3 

*4 

5 

*6 

*7 

8 

9 




Degrees. 











Degrees. 





0*0 

Oo 

09 

1*4 

1*9 

2*4 

2*9 

3*4 

3*9 

4*4 

o 

180*0 

180-5 

180*9 

1814 

181*9 

182*4 

182*9 

183*4 

183*9 

184*4 

4*8 

5*3 

5*8 

6*3 

67 

7 2 

7*7 

8’2 

8*7 

9*2 

1 

184*8 

185*3 

185*8 

186*3 

186*7 

187*2 

1877 

188*2 

188 7 

189*2 

9*7 

10*2 

10*7 

11*2 

11*7 

12 2 

12*7 

13 2 

13*7 

14*2 

2 

189*7 

190*2 

1907 

191*2 

191*7 

192*2 

192*7 

193-2 

193*7 

194*2 

14*7 

15*2 

15*7 

16*2 

16*7 

17*8 

17'8 

18*3 

18*8 

194 

3 

1947 

195*2 

1957 

196*2 

196-7 

197*3 

197*8 

198 3 

198*8 

199 4 

19*9 

20*4 

20*9 

21*4 

220 

22-5 

230 

23*6 

24*1 

24*7 

4 

1999 

200-4 

200*9 

201*4 

202*0 

202-5 

2030 

203*6 

204*1 

204*7 

2d*2 

25*7 

26*3 

20*9 

27‘4 

280 

28*6 

29*1 

29*7 

80*2 

5 

205 2 

205*7 

206*3 

206*9 

207*4 

2080 

208*6 

2091 

209*7 

2102 

30*8 

31*4 

32 0 

32*6 

33*2 

33*7 

34*4 

35*0 

356 

36*2 

6 

2108 

211-4 

212*0 

212-6 

213*2 

213*7 

214*4 

215*0 

215*6 

216*2 

36-9 

37*5 

38*1 

38*7 

39*4 

401 

40*7 

41*4 

421 

42*7 

7 

216*9 

217*5 

218*1 

218*7 

219*4 

220 L 

220*7 

221*4 

222*1 

222*7 

43‘4 

44*1 

44*8 

45*5 

463 

47 0 

47*7 

48*0 

49*2 

50*0 

8 

223 4 

224 1 

224*8 

225*5 

226-3 

227*9 

227*7 

229-5 

229*2 

2300 

508 

51*6 

52*4 

53*2 

542 

55*0 

559 

56*8 

57*7 

68*7 

9 

230 8 

231*6 

232*4 

233*2 

234-2 

236 0 

285*9 

236-8 

237*7 

2387 

59*7 

60*7 

61*8 

62’9 

64*0 

65*2 

66*5 

67*7 

69*2 

70*6 

10 

239*7 

2407 

241*8 

242*9 

244 0 

245*2 

246*5 

2477 

249*2 

2") 0*0 

72*2 

74*1 

76*1 

78*4 

81*2 

85*7 

... 

... 



11 

352-2 

254*1 

256*1 

258*4 

261*2 

2657 






Maximum equation 11*53 for anomaly of 90*00. 


Maximum equation 11 53 for anomaly of 270*00. 


+ 

*9 *8 *7 

•6 

■5 *4 3 

•2 *1 *0 

- 

*9 

*8 

7 

•6 

*5 

*4 

*3 

2 

1 

0 



Degrees. 







Degrees. 





11 

... ... 

... 

94*2 98*7 101*6 

103*9 105*9 107*8 

11 





274*2 

278*7 

281-6 

2839 

285*9 

237*8 

10 

109*4 110*8 112-3 

113-5 

114*8 116*0 117*1 

118*2 119*3 120-3 

10 

289*4 

290*8 

292*3 

2935 

294*8 

296*0 

297 1 

298-2 

599*3 

300-3 

9 

121*3 122*8 128*2 

124*1 

125*0 125*8 126-8 

127*6 128*4 129-2 

9 

301*3 

302*3 

3032 

3041 

305*0 

305*8 

306-8 

307-6 

308*4 

309*2 

8 

130 0 130*8 131*5 

132*3 

183*0 133*7 134*5 

135*2 135 9 136*6 

8 

3100 

3108 

311-6 

312*3 

3130 

3187 

314*5 

315-2 

315*9 

316*6 

7 

137*3 137*9 138 6 

139*3 

139*9 140-6 141*3 

141*9 142-5 1 43*1 

7 

3173 

317*9 

318-6 

319*3 

319-9 

320*6 

321-3 

321*9 

322*5 

323 1 

6 

143 8 144*4 145 0 

145*6 

146*3 146 8 147*4 

148*0 148-6 149*2 

6 

323*8 

324*4 

325*0 

325*6 

326*3 

326*8 

327-4 

328-0 

328*6 

329*2 

5 

149*8 150-3 150*9 

151*4 

152 0 152*6 1531 

153*7 154*3 154*8 

5 

329 8 

330*3 

330*9 

331*4 

332*0 

332-6 

3331 

333-7 

334-3 

334*8 

4 

155*3 155*9 156*4 

157*0 

157*5 1580 158*6 

159*1 159*6 160*1 

4 

335*3 

335-9 

336 4 

337*0 

387*5 

338*0 

338-6 

3391 

339-6 

3401 

3 

160*6 161*2 161*7 

182*2 

162 7 163*3 163*8 

164*3 164*8 1653 

3 

340*6 

841*2 

34L-7 

342*2 

342*7 

348-3 

843-8 

344*3 

344*8 

345*3 

2 

165-8 166*3 166*8 

167*3 

167*8 168*3 168 8 

1693 169*8 170*3 

2 

8458 

346*8 

346*8 

347*3 

347*8 

348*3 

348-8 

349-3 

349*8 

350-3 

1 

170*8 171*3 171*8 

172*3 

172*8 173*3 173-7 

174*2 174*7 175*2 

1 

350*8 

351*3 

351*8 

352*3 

3528 

353-3 

353-7 

354*2 

354*7 

355-2 

O 

175-6 176-1 176*6 

177*1 

177-6 178*1 178-6 

179*1 179*5 180*0 

O 

355*6 

356 1 

366 6 

357*1 

357*6 

858*1 

3586 

359*1 

359*5 

3600 


TABLE IV.-Mercury. 

Data for calculating latitude and geocentric longitude of Mercury from 1 B.C. to A.D. 2000 

Mercury’s mean motion for centuries. 


A.D. 

Kaliyuga. 

Mean longitude 
at commence¬ 
ment of 
solar year. 

Longi¬ 
tude of 
apsis. 

Longi¬ 
tude of 
node. 

A.D. 

Kaliyuga. 

Mean longitude 
at commence¬ 
ment of 
solar year. 

Longi¬ 
tude of 
apsis. 

Longi¬ 
tude of 
node. 



Deg. 

Deg. 

Deg. 



Deg. 

Deg. 

Deg. 

1 B.C. 

3101 £. Y. 

209-3843 

220-4118 

20-7580 

1O0O A.D. 

4101 K.Y. 

249-6645 

220-4425 

20*7173 

LOO A.D. 

3201 

285-4023 

220-4149 

20-7539 

1100 

4201 

325*5825 

220-4455 

20*7133 

200 

3301 

1-4203 

220*4180 

20-7499 

1200 

4301 

41*6005 

220-4486 

20-7092 

300 

3401 

77*4383 

220*4210 

207458 

1300 

4401 

117-6185 

220 4517 

20*7051 

400 

3501 

153*4563 

220*4241 

20-7417 

1400 

4501 

193-6865 

220-4547 

20*7011 

500 

360! 

229*4741 

220 4272 

20-7377 

1500 

4601 

269*6546 

220*4578 

20-6970 

600 

3701 

306*4924 

2204802 

20-7330 

1600 

4701 

345-6726 

220-4609 

20-6929 

700 

3801 

21*5104 

220-4333 

20*7295 

1700 

4801 

61-6906 

220*4639 

20-6889 

800 

3901 

97*5284 

220 4363 

207255 

1800 

4901 

137*7086 

220 4670 

20 6848 

900 

4001 

173-5464 

220*4391 

207214 

1900 

5001 

2137266 

220-4701 

206807 






2000 

5101 

289-7447 

220*4731 

10 6767 


Mercury’s mean motion for odd years. 


Yrs 

. Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

1 

54*76 

11 

242*36 

21 

09*96 

31 

257*57 

41 

8517 

51 

272*77 

61 

100*37 

71 

28797 

81 

11557 

91 

303- 18 

2 

109*52 

12 

297*12 

22 

124*72 

32 

312*33 

42 

139*93 

52 

327*53 

62 

156*13 

72 

34273 

82 

170*33 

92 

357*94 

3 

164*28 

13 

251*88 

23 

179*48 

33 

7*09 

43 

194*69 

53 

22*29 

63 

209*89 

73 

3749 

83 

225 09 

93 

5270 

4 

21904 

14 

46*64 

24 

234*24 

34 

01-85 

44 

249*45 

54 

77*05 

64 

264*65 

74 

92*25 

84 

279*85 

94 

107*46 

5 

273*80 

15 

101*40 

25 

289*00 

35 

116*61 

45 

304*21 

55 

.131*81 

65 

319*41 

75 

147*01 

85 

334*01 

95 

162-22 

6 

328*56 

16 

156*16 

26 

343*76 

36 

171*37 

46 

358-97 

56 

186*57 

66 

14*17 

76 

201-77 

86 

2937 

96 

21698 

7 

23*32 

17 

210 92 

27 

38*62 

37 

226*13 

47 

53*73 

57 

241*33 

67 

6S-93 

77 

256*53 

87 

8413 

97 

27174 

8 

7808 

18 

265*68 

28 

93*28 

38 

280-89 

48 

108*49 

58 

296*09 

68 

123-69 

78 

311*29 

88 

138-89 

98 

32050 

9 

132*84 

19 

320 44 

29 

148*04 

39 

335*65 

49 

163*25 

59 

350*85 

69 

178*45 

79 

605 

89 

IPS 66 

99 

21-26 

10 

187*60 

20 

15*20 

30 

202*80 

40 

30-41 

50 

218*01 

60 

45*61 

70 

233*21 

80 

60-81 

90 

248*4 2 

100 

76-02 









TABLE TV.—TABLES FOB CALCULATING GEOCENTRIC PLACE 

TABLE IV—Mercury — cont. 


<SL 


Mercury’s mean motion for days. 


O 

Days, 

O 

1 40*92 

2 81*87 


12 3 4 

Degrees. 

4*09 8*18 12*28 18*37 

45*02 49*11 53*20 57*29 

85*94 90*03 94*13 98*22 


122*77 
163*69 
204*82 

246*54 
286*46 
8 327*39 


3 

4 

5 

6 
7 


126*86 130*95 
167*79 171*88 
208*71 212*80 

249*63 253*72 
290*56 294*65 
331*48 335*57 


135*05 139*14 
175*97 180*06 
216*89 220*99 


5 

20*46 

61*38 

102*31 

143 23 
184*15 
225*08 


24-55 

65*48 

106*40 

147*32 

188*25 

229*17 


28*65 

69*57 

110*49 

151*42 
192 34 
233*26 


257*82 261*91 266*00 270*09 274*19 

298*74 302*83 30692 311*02 315*11 

339*66 343*76 347 85 361*94 356*03 


9 

8*31 

12*40 

16*49 

20*69 

24*68 

28*77 

32*86 

36*96 

41*05 

10 

49*23 

53*33 

57*42 

61*51 

65*60 

69*69 

73*79 

77-88 

81-97 

11 

90*16 

94*25 

98*34 

102*43 

106*53 

118*62 

114*71 

118*80 

122-90 

12 

131*08 

135*17 

139*26 

143*36 

147*45 

151*64 

155*63 

159*73 

163*82 

13 

172*00 

176 3 0 

180*19 

184-28 

188*37 

192*47 

196*56 

200*65 

204 74 

14 

212*93 

217*02 

221*11 

225*20 

229*80 

238*39 

237*48 

247*57 

245*67 

15 

253*85 

257*94 

262*03 

266*13 

270*22 

274*31 

278*40 

282*50 

28659 

16 

294*77 

298*87 

302*96 

307*05 

811*14 

315*24 

319*83 

323*42 

327 51 

17 

335*70 

339*79 

34388 

347*97 

362*07 

356*16 

0*25 

4*34 

8*44 

13 

16*62 

20*71 

24*80 

28*90 

82*99 

37*08 

41*17 

45*27 

49*36 

IS 

57*54 

6164 

65*73 

69*82 

73*91 

78*01 

82*10 

86*19 

90*28 

20 

98*47 

102*66 

106*65 

110*74 

11484 

118*93 

123*02 

127*11 

131*21 

21 

139*89 

143 48 

147*58 

151*67 

155*76 

168*85 

163*94 

168*04 

172 98 

22 

180*31 

184*41 

188*50 

192*69 

196*68 

200*78 

204*87 

208*96 

213*05 

23 

221*24 

225*33 

228*42 

233*51 

237*61 

241*70 

245*80 

249*88 

253*98 

24 

262*16 

266*25 

270-35 

274*44 

27853 

282*62 

286*71 

290*80 

294*90 

25 

308*08 

307*18 

311 27 

315*36 

319*45 

323*55 

327*61 

331*73 

335*82 

26 

344*01 

348*10 

352*19 

356*28 

0*38 

4*47 

8*56 

12*65 

16*75 

27 

24*93 

29*02 

33*12 

37*21 

41*30 

45*30 

4949 

5358 

57*67 

28 

65*85 

69*96 

74*04 

78*13 

82*22 

86*32 

90*41 

94*50 

98*59 

29 

106*78 

110*87 

114*96 

119*05 

123*15 

127*24 

121*33 

135*42 

139*52 

30 

147*70 

151 70 

155*89 

159*98 

164*07 

16816 

172*26 

17635 

180*44 

31 

188*62 

192*72 

196*81 

200*90 

204*99 

209*09 

213*18 

217*27 

221*36 

32 

229*65 

233*64 

237*73 

241*82 

245*92 

250*00 

254*10 

268*19 

262*29 

33 

270*47 

274*56 

278*66 

282*75 

286*84 

290*93 

295*08 

299*12 

303*21 

34 

311*39 

31549 

319*68 

323*67 

327-76 

331*86 

385*95 

340*04 

344*13 

35 

352*32 

366*41 

0*50 

4*60 

869 

12*78 

16-87 

20*96 

25 06 

36 

33*24 

37*33 

41*43 

45*52 

49*61 

53 70 

... 

... 

... 


Mercury’s 
annual equation. 


Mercury’s anomaly. 


8 

32*74 

73*66 

114*59 

155*51 

196*43 

237*36 

278*28 

319*20 

0*13 


9 


Degrees. 



Degrees. 



C 

0*0 

360*0 

00 

00 

180*0 

1800 

360*0 

36*83 

1 

3*7 

356*3 

01 

1*2 

178-8 

181*2 

368*8 

77*75 

2 

7*4 

352-6 

02 

2*4 

177*6 

182'4 

367*6 

118*68 

3 

11*2 

348-8 

03 

3*6 

176*4 

183 6 

856*4 

4 

14.9 

3451 

0*4 

49 

175*1 

184-9 

355 1 

159*60 

5 

18 7 

841-3 

0 5 

6*0 

174*0 

186*0 

354*0 

200*52 

6 

22-5 

337-5 

06 

7*2 

172*8 

1872 

352*8 

241*45 

7 

26*4 

333*6 

0*7 

8*5 

171 5 

188*5 

351*5 


8 

30*2 

3298 

08 

9*7 

1703 

189*7 

350*3 

282*37 

9 

34*7 

325-3 

0*9 

11*0 

169 0 

191*0 

349*0 

323*29 









4*22 

10 

38*2 

321*8 

10 

12*2 

167*8 

192*2 

347 8 


11 

42*3 

317*7 

11 

13*5 

166-5 

193*5 

346*5 

45*14 

12 

46*5 

313*5 

12 

14-7 

165-3 

194*7 

345*3 

86*06 

13 

50*7 

309 3 

1*3 

16*1 

1639 

196*1 

343*9 

126*99 

14 

55 2 

304*4 

1*4 

17*4 

16*2*6 

3 97*4 

3*26 


15 

59*8 

300*2 

15 

18*7 

161*3 

1987 

341-3 

167*91 

16 

64*6 

295*4 

16 

20-1 

159-0 

2001 

330*9 

208-83 

17 

69*8 

290*2 

17 

21*5 

158-5 

201*5 

3tf8*5 

249*76 

18 

75*4 

284*6 

18 

22*7 

157*8 

202*7 

3373 

19 

81*6 

278*4 

19 

24*2 

155*8 

204*2 

835-8 

290-68 









331*60 

20 

88*7 

271-3 

20 

25*6 

1544 

205 6 

334*4 

1253 

21 

98-6 

261*4 

2 1 

27*0 

153*0 

207*0 

333*0 


21 5 

112*2 

247-8 

2*2 

28*5 

151*5 

208*5 

331*5 

53*45 

... 

_ 

2*3 

29*9 

160*1 

209*9 

330*1 

94*37 

21 

123*7 

236*3 

24 

31*4 

148-6 

211*4 

3286 

135*30 

20 

131 5 

228*5 

2*5 

33*0 

147*0 

213*0 

327*0 


19 

136*6 

2234 

26 

34*5 

145*5 

2145 

325-5 

176*22 

18 

140-7 

219 3 

27 

86*0 

144*0 

216*0 

324*0 

217*15 

17 

144*3 

215*7 

2*8 

37*7 

142*3 

217*7 

322*3 

258*07 

16 

147*4 

212*6 

29 

39*4 

140*6 

219*4 

320*6 


15 

150*3 

209*7 






298*99 




30 

41*2 

1388 

221 2 

318*8 

339*92 

14 

152-9 

207*1 

3*1 

42-9 

337*1 

222*9 

317*1 

20*84 

13 

155*3 

204 7 

32 

44*7 

135-3 

224*7 

315-3 

12 

157*6 

202-4 

33 

46*6 

133*4 

226*6 

313*4 

61*76 

11 

159 8 

200 2 

34 

48-5 

131*5 

228*5 

31 r 5 

3 02*69 

10 

161*9 

1981 

3*5 

50*6 

129*4 

230*6 

309*4 

143*61 

9 

163*9 

196*1 

36 

52*7 

127-3 

232*7 

307*3 

8 

1658 

194*2 

37 

55*0 

125*0 

2350 

305*0 

184*53 

7 

167*7 

192*3 

38 

57*5 

122*5 

237*5 

302*5 

225*46 

6 

169*5 

190*5 

39 

60*0 

1200 

2400 

300*0 

266*38 

5 

171*3 

188*7 





297*0 




40 

630 

117*0 

243*0 

307*30 

4 

173*1 

186-9 

41 

66*0 

114*0 

246*0 

294*0 

348*23 

3 

174*8 

185*2 

42 

697 

1102 

249-7 

290*2 

29*15 

2 

176*6 

1834 

43 

74-0 

1060 

2640 

286*0 

1 

178*3 

181-7 

44 

80*5 

99-6 

2605 

279*6 


O 

1800 

180*0 

45 

9C*0 

9D*0 

270*0 

270*0 


TABDE IV.—Jupiter. 

Data for calculating latitude and geocentric longitude of Jupiter from B-C.1 to A D. 2000. 

Jupiter’s mean motion for centuries. 


A.D. 

Kaliyuga- 

Mean longitude 
at commence¬ 
ment of 
solar year. 

Longi¬ 
tude of 
apsis. 

1 

Longi¬ 
tude of 
node. 

A.D. 

Kaliyuga, 

Hean longitude, 
at commence¬ 
ment of 
solar year. 

Longi. 
tude of 
apsis. 

Longi¬ 
tude cf 
node. 



Deg. 

Deg. 

Deg. 



Deg. 

Deg. 

Deg. 

1 B.C. 
100 A.D 
200 

300 

400 

8101 K.Y. 
3201 

3301 

3401 

3501 

163-1655 

317-9101 

112'0547 

267-8993 

62-1439 

171-2250 

171-2325 

171-2400 

171-2475 

171-2550 

79-6967 

79-6952 

79-6938 

796923 

79-6909 

1000 A D. 
1100 

1200 

1300 

1400 

4101 K.Y. 
4201 

4301 

4401 

4501 

270*6117 

65*3563 

2201009 

14*8465 

169*5901 

171 3001 
171 3076 
171 3151 
171*3226 
171*3301 

79*6822 

79*6807 

79*6793 

79*6778 

79*6764 

500 

600 

700 

800 

900 

3601 

3701 

3801 

3901 

4001 

216-8885 

11-0881 

166-3778 

321-1226 

115-8673 

171-2625 

171-2700 

171-2776 

171-2851 

171-2926 

79-6894 

79-6350 

79-6865 

79 6851 
79-6836 

1500 

1600 

1700 

1800 

1900 

2000 

4601 

4701 

4801 

4901 

5001 

5101 

324 3347 
119*0793 
273*8239 
68*5685 
223*3130 
18*0576 

171*3376 

171*3461 

171*3526 

171*3601 

171*3676 

'171*3762 

79*6749 

79*6735 

79*6720* 

79*6706 

79*6691 

79*6677 




* 


Trs. 

1 

2 

3 

4 

5 


6 

7 

8 
9 

10 


30-35 11 

60‘69 13 
91*01 13 

121*39 14 
151*74 15 


182*08 16 
212*43 17 
242*78 18 
273*13 19 
303*47 20 


TABLE IV .— TABLES FOB CALCULATING GEOCENTJRJC PLACE 

TABLE IV—Jupitex —co nt. 

Jupiter’s mean motion for Odd Years. (Used at p. 97 of Text.) 


<§L 


Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Dog. 

Yrs, 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

21 

277*30 

31 

22 0*77 

41 

164*24 

51 

107*72 

61 

51*19 

71 

354*67 

81 

298*14 

91 

241*62 

22 

307*64 

32 

251*12 

42 

194*59 

52 

13S07 

62 

81*54 

72 

25*02 

82 

328*49 

92 

271*96 

23 

337*99 

33 

281*46 

43 

224*94 

53 

168*41 

63 

111*89 

73 

55*30 

83 

358*84 

93 

302*31 

24 

8*34 

34 

311*81 

44 

255*29 

54 

198*76 

64 

142*24 

74 

85*71 

84 

29*18 

94 

332*60 

25 

38*69 

35 

342*16 

45 

285*63 

55 

229*11 

65 

1.72*58 

75 

116*06 

85 

59*53 

95 

3*01 

26 

69*03 

36 

12*51 

46 

315*98 

56 

259*46 

66 

202*93 

76 

146*41 

86 

89-88 

96 

33*35 

27 

99*38 

37 

42*85 

47 

346*33 

57 

289*80 

67 

233 28 

77 

17675 

87 

120*23 

97 

63*70 

28 

129*73 

38 

73*20 

48 

16-68 

58 

320*15 

68 

263*63 

78 

207*10 

88 

150*57 

90 

94*05 

2d 

160*07 

39 

103*55 

49 

47*02 

59 

350*50 

69 

293*97 

79 

237*45 

89 

180*92 

99 

124*40 

30 

190*42 

40 

133*90 

50 

77*37 

60 

20*85 

70 

324*32 

80 

267*80 

90 

211*27 

100 

154*74 


Jupiter’s mean motion for Days. (Used at p. 97 of Text.) 


8 9 


Days. 


Degrees, 


0 


0*80 

017 

0*25 

0*33 

0*41 

0*50 

0*58 

0*86 

0*75 

19 

1 

0*83 

0*91 

1*00 

1*08 

1*16 

1*25 

1*33 

1*41 

1*50 

1*58 

20 

2 

1*66 

1*74 

J *83 

1*91 

1*99 

2*07 

216 

2*24 

2*33 

2*41 

21 

3 

2*49 

2*58 

2*06 

2*74 

282 

2*91 

2*99 

3*07 

316 

3*24 

22 

4 

3*32 

3*41 

3*49 

3 57 

3*66 

3*74 

3*82 

3*90 

3*99 

4*07 

23 

5 

4.15 

4*24 

4*32 

4*40 

4*49 

4*57 

4*65 

4*74 

4*82 

4*90 

24 

6 

4*99 

5*07 

5*15 

5*23 

5*32 

5*40 

5*48 

5*57 

5*05 

5*73 

25 

7 

5*82 

5-90 

5*98 

6*07 

6*15 

6*23 

6*31 

6*40 

6*48 

6*56 

26 

8 

6*65 

6*73 

0*81 

6*90 

0*98 

7*00 

7*15 

7*23 

7*31 

7*39 

27 

9 

7*48 

7*56 

7*64 

7*73 

7*81 

7*89 

7*98 

8*00 

8*14 

8*23 

28 

10 

8*31 

8*89 

8*47 

8*56 

8*64 

8*72 

8*81 

8*89 

8*97 

9*06 

29 

11 

914 

9*22 

9*31 

9*39 

9*47 

9*55 

9*64 

9*72 

9*80 

9*89 

30 

12 

9*97 

10*05 

10*14 

10*22 

10*30 

10*39 

10*47 

10*65 

10*64 

10*72 

31 

13 

10*80 

10*88 

1097 

11*05 

11*13 

11*22 

11*30 

11*38 

11*47 

11*55 

32 

14 

11*63 

11*72 

11*80 

11*88 

11*96 

12*05 

12*13 

12*21 

12*30 

12*38 

33 

15 

12*46 

12*55 

12*63 

12*71 

12*80 

12*88 

12*96 

13*04 

13*13 

1321 

34 

16 

13*29 

13*38 

13*46 

13*54 

13*63 

13*71 

13*79 

13*88 

13*96 

14*04 

35 

17 

14*13 

14*21 

14*29 

14*37 

14*46 

14*54 

14*62 

14*71 

14*79 

14*87 

36 

18 

14*90 

15*04 

15*12 

15*21 

15*29 

15*37 

15*45 

15*54 

15*62 

16*70 



Days. 


16*62 

17*16 

18*28 

19*11 

19*94 

20*77 

21*60 

22*43 


26*59 


29*08 


15-87 

16*70 

17*53 

18*36 

19*19 

20*02 

20-86 

21*69 

22*52 

23*35 

24*18 

25*01 

25*84 

26*67 

27*50 

28*33 

2910 

30*00 


15*95 

16*78 

17*61 

18*45 

19*28 

20*11 

2094 

21*77 

22*60 

23*43 

24*26 

25*09 

25*92 

26*75 

27*59 

28*42 

29*25 

30*08 


3 


16*04 

16*87 

17*70 

13-53 

19*36 

20*19 

21*02 

21*85 

22*08 

23*51 
24*35 
25*18 
26*0 i 
20*84 
27*67 
28*50 
29*33 
30*16 


5 6 


8 9 


Degrees. 

16*12 16*20 
10*95 17 03 
17*78 17*86 
18*01 18*70 
19*44 19*53 
20*27 20*36 
2111 21*19 
21*94 22*02 
22*77 22*85 


23*60 
24*43 
25*26 
26*09 
2692 
27*75 
28 58 
29*41 
30*24 


23*08 

24*51 

25*34 

26*17 

27*00 

27*84 

28*67 

29*50 

3033 


16*29 

17*12 

1795 

18*78 

19*61 

20*44 

21*27 

22*10 

22*93 

23*76 
24*59 
25 43 
20*26 
27*09 
27*92 
2S-75 
29*58 


1637 

17*20 

1803 

1886 

19*69 

20*52 

21*35 

22*18 

23*02 

23*85 

2408 

25*51 

26*34 

27*17 

28*00 

28*83 

29*60 


16*45 

17*28 

18*11 

18*94 

19*78 

20*61 

21*44 

22*27 

23*10 

23*93 

24*78 

25*59 

26*42 

27*25 

28*03 

28*92 

29*75 


16*53 

17*37 

18*20 

19*03 

19*86 

20*69 

21*52 

22*35 

23*18 

24*01 

24*84 

25*67 

26*51 

27*34 

28*17 

29*00 

29*83 


Jupiter’s Annual Equation. 


+ 

0 

*1 

*2 

3 

4 

*5 

6 

7 

8 

*9 






Degrees. 





O 

0*0 

0*6 

1*2 

1*8 

2*4 

3-1 

3*7 

4*3 

4*9 

5*5 

1 

6*1 

6*7 

7*4 

8-0 

8*6 

9-2 

9*8 

10*4 

11*1 

11*7 

2 

12*2 

12*9 

13*5 

14*1 

14*7 

15-4 

16*0 

16*6 

17*2 

17*9 

3 

18*5 

191 

19*7 

20*4 

21*0 

216 

22 *2 

22*9 

23*5 

24*2 

4 

24*8 

25*4 

26*1 

26*7 

27*4 

28-0 

28*6 

29*2 

29*9 

30*6 

5 

31*2 

31*9 

32*6 

33*2 

33*9 

34-5 

35*2 

35*9 

36*6 

37*2 

6 

37*9 

38*6 

39*3 

40*0 

40*7 

4V4 

42*0 

42*8 

43*5 

44*2 

7 

44*9 

45*7 

46*4 

47*2 

47*9 

48-6 

49*4 

50*2 

50-9 

51*7 

8 

52*4 

53*2 

54*0 

54*8 

55*7 

66-4 

57*3 

58*2 

59*0 

59*8 

9 

60*7 

61*6 

62*5 

63*4 

64*4 

65'3 

66*3 

67*2 

68*3 

09*4 

10 

70*4 

71*5 

72-7 

73*9 

75*0 

78-4 

77*6 

79*0 

805 

82*0 

11 

83*7 

85*5 

87*3 

90*0 

93*0 

97'5 


... 

... 

... 


(Used at p. 97 of Text.) 

- *0 1 2 3 *4 *5 *6 7 8 9 

Degrees. 

O 180*0 180*4 180*8 181*3 181*7 182*1 182*5 182*9 183*3 183*7 

1 184*1 184*5 185 0 185*4 185*8 186*2 186*6 187*0 187*5 187*9 

2 188*3 188*7 189*1 189*6 190*0 190*4 190*8 191*3 191*7 192*1 

3 192*5 193*0 193*4 193-8 194*3 194*7 195*1 195*5 196*0 190*4 

4 196*9 197*3 197*8 198*2 198*6 199*1 199*6 200*0 200*5 200*9 

5 201*4 201*8 202*3 202*8 203*2 203*7 204*2 204*7 205*2 205*6 

6 206*1 206*0 207*1 207*6 208*1 208*6 209*1 209*6 210*1 210*7 

7 211*2 211*7 212*3 212*8 213*4 213*9 214 5 215*1 215*6 216*2 

8 216*8 217*4 217*9 218*6 219*2 219*8 220*4 221*1 221 8 222*4 

9 223*2 223*8 224*6 225*3 226*0 226*8 227*6 228*3 229*2 229*9 

10 230 9 231*8 232 8 233*8 234*8 230*0 237*0 238*1 239*4 240*8 

11 242*3 243*8 245 8 247*8 250 5 255*0 . 


Maximum Equation 11*54 for Anomaly of 103*00. 

•6 *5 4 *3 *2 



*9 

*8 

7 

11 




10 

119*2 

120*6 

121'9 

9 

130*1 

130*8 

131-7 

8 

137*6 

138*2 

138-9 

7 

143*8 

144*4 

1449 

6 

149*3 

149*9 

150-4 

5 

154*4 

154*8 

165-3 

4 

159*1 

159*5 

160-0 

3 

103*6 

164*0 

164-5 

2 

167*9 

168*3 

168-7 

1 

172*1 

172*6 

1730 

O 

176*3 

176*7 

177-1 



82 



•1 o 

— 

•9 

8 

*7 

116*2 117*7 

11 




128 2 129*1 

10 

2780 

279*5 

281*0 

136*2 136 8 

9 

290*6 

291*7 

292*8 

142*6 143*2 

8 

300*2 

301*0 

301*8 

148*3 148*8 

7 

308*3 

309*1 

309*8 

153*4 153-9 

6 

315*8 

316*5 

317*2 

158*2 158*6 

5 

3238 

323*4 

324*1 

162*7 163*1 

4 

329*4 

3301 

330*8 

167*0 167*5 

3 

335*8 

336*5 

337*1 

171*3 171*7 

2 

342*1 

342*8 

343*4 

175*5 175*9 

1 

348*3 

348*9 

349*6 

179*6 180*0 

O 

354*5 

356*1 

355*7 


Maximum Equation 11*54 for Anomaly of 257*C0. 

6 5 *4 *3 *2 1 O 

Degrees. 

.. 262*5 267*0 270*0 272*5 274*5 276*3 


i 325*5 326*1 326*8 327*4 328*1 328*8 
■ 332*0 332*6 333*3 833*2 334*6 335*9 
i 338*4 339*0 339*6 340*3 810*9 341*5 
I 344*6 345*3 345*9 346*5 347*1 347*8 
i 350*8 351*4 352 0 352*6 353.3 353*9 
* 356*9 357*6 358*2 358*8 359*4 360*0 


WHlSTffy 



TABLE IV.—TABLES FOR CALCULATING GEOCENTRIC PLACE 

TABLE IV—Jupiter — cont. 

Jupiter’s Anomaly. (Used at p. 97 of Text.; 


<SL 


4* 

O 

1 

2 

3 

4 

5 

6 

7 

8 

9 

- 0 1 2 3 4 5 6 7 8 9 





Degrees. 






Degrees. 

O 

0*0 

1*1 

2*2 

3*2 

4*4 

5-5 

6*6 

7*7 

8-8 

9*9 

O 1800 181-1 182-2 183-2 1844 185'5 186-0 *1877 188-8 189-0 

1 

11*0 

12*2 

13*3 

145 

15*6 

16-7 

17*9 

19*1 

20-2 

21*5 

1 1910 192-2 193-3 1945 195-6 1967 197-9 199-0 200 2 201-5 

2 

22*6 

23*9 

25*1 

26*4 

27*6 

28-9 

30*2 

31*5 

32'9 

341 

2 202'6 203-9 205-1 216'4 207'6 208'9 2102 211-5 212'9 2141 

3 

35*5 

37*0 

38*4 

39*9 

41*4 

42-9 

44*5 

46*1 

47-7 

49*5 

3 215-5 217-0 218-4 219 9 2204 222-9 224-5 226 1 2277 229 6 

4 

51*2 

53*1 

55*0 

67*1 

59*2 

61-7 

64*0 

67*0 

700 

74*0 

4 231-2 233 1 235-0 237T 239-2 241-7 244-0 247-0 250-2 2540 

5 

77*5 

90*0 

... 

... 



... 

... 


... 

5 257-5 270-0 . 

Maximum Equation 5 0994 for Anomaly of 90* 

00 

Maximum Equation 5 0994 for Anomaly of 270 00 

+ 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

- 9 8 7 6 5 4 3 -2 1 o 


Degrees, 

5 . . 90*0 102*5 

4 1060 1100 1130 116*0 118*3 1208 122*9 1250 126 : 9 128*8 

3 130*5 132*3 133*9 135*5 137*1 138*6 140T 141*6 143*0 144*5 

2 146*9 147*1 148*5 149*8 161*1 152*4 153*6 154*9 1 56*1 157*4 

1 158*5 169*8 160*9 162*1 163*3 164*4 166*5 166*7 167*8 169*0 

'{# ' • \ v': '/;■ v 

O 170-1 J71-2 172-3 173-4 174-5 1756 176-8 1778 1789 1800 


Degrees. 

5 . 2700 282-5 

4 280 0 290 0 293-0 296 0 298 3 300 8 302'9 305’0 306 9 308 8 
3 310-5 312-3 313-9 315 5 3171 318 6 3201 32V6 323'0 324 6 

2 325-9 327 1 328 5 3298 3311 332 4, 333 6 334 9 3361 337 1 

1 338-5 339-8 340'9 342'1 343'3 344-4 345 5 3467 347-8 349 0 

O 3501 351-2 352-3 353 4 854 5 355 6 356 8 357 8 358'9 360’0 


TABLE IV—Venus- 

Data for calculating' Latitude and geocentric Longitude of Venus from B.C. 1 to A.D. 2000 

(Tor Centuries B.C. see p. 831.) 

Venus’ mean motion for Centuries (Used at p. 05 of Text.) 


A.D. 

Ealiy uga. 

Mean long, 
at commence- 
ment'ftf Solar 
Year. 

Longi- 
’ tude of 
apsis. 

Longi¬ 
tude of 
node. 

A.D. 

Kaliyuga. 

Mean long, T 
at. commence- 
ment of Solar f,u . ot 
Year. a P 8,a - 

Longi¬ 
tude of 
node. 



Deg. 

Deg. 

Deg. 



Deg. 

Deg, 

Deg. 

1 B C 
1O0 A D 
200 

300 

400 

3101 K.Y. 
3201 

3301 

3401 

3501 

803*2772 

1422624 

341*2475 

180*2327 

19*2178 

797837 

79-7882 

79792D 

79-7971 

79-8016 

59*8039 

59*7964 

59*7889 

59*7814 

69*7738 

1000 AD. 
1100 

1200 

1300 

1400 

4101 K.Y. 
4201 

4301 

4401 

4501 

133*1288 

332*1140 

171*0991 

1V0S43 

209*0694 

70-S283 

79-8328 

79-8372 

79-8417 

79-8161 

597288 

59*7213 

59*7138 

59*7063 

59*6988 

500 

600 

700 

800 

900 

3601 

3701 

3801 

3901 

4'f01 

218*2030 

57-1882 

256*1733 

951585 

294*1430 

79-8080 

79-8105 

79-8U9 

79-8194 

798238 

59*7663 

59*7588 

597613 

59*7438 

597363 

1500 

1600 

1700 

1800 

1900 

2000 

4601 

4701 

4801 

4901 

5001 

5101 

480546 

247*0398 

86-0249 

2850101 

123*9952 

3229804 

798506 

79-8550 

79-8596 

79-8639 

798684 

798729 

59*6913 

59*6838 

69-6763 

59*6687 

59*6612 

59*6537 


Venus’ mean motion for Odd Years. (Osea at p. 95 of Text.) 


Trs. 

Deg. 

Trs. 

Deg. 

Yrs 

Deg. 

Yrs. 

I)eg. 

Yrs. 

, Deg. 

Yrs. 

1 

225*19 

11 

317*09 

21 

48 - 99 

31 

140-88 

41 

232-78 

51 

2 

9038 

12 

1.8228 

22 

274-18 

32 

8*07 

42 

97*97 

52 

3 

31557 

13 

47*47 

23 

139-37 

33 

231 26 

43 

32316 

53 

4 

180*76 

14 

272-06 

24 

4*56 

34 

90*45 

44 

183*35 

54 

5 

45*95 

15 

137*85 

25 

22975 

35 

321 64 

45 

53*54 

55 

6 

27114 

16 

3*04 

26 

94-94 

36 

186-83 

46 

278*73 

56 

7 

136-33 

17 

228*23 

27 

320 13 

37 

5202 

47 

14392 

57 

8 

1-52 

18 

93*42 

28 

185-32 

38 

277-21 

48 

911 

58 

9 

22671 

19 

318*61 

29 

60-51 

39 

14240 

49 

23430 

59 

10 

91*90 

20 

183*80 

30 

27570 

40 

7*59 

50 

99-49 

60 


• Deg. 

Yrs. 

Deg. 

Yrs. 

Deg, 

Yrs. 

Deg. 

Yrs. 

Deg, 

324-68 

61 

56*58 

71 

148-48 

81 

240*38 

91 

332-28 

189*87 

62 

281-77 

72 

13*67 

82 

105*57 

92 

197*47 

55*06 

63 

140-96 

73 

238-86 

83 

330*70 

93 

62*60 

280*25 

64 

12*15 

74 

104*05 

84 

195*95 

94 

287*85 

145-44 

65 

237*34 

75 

329*24 

85 

61*14 

95 

153 04 

10*63 

66 

102*53 

76 

194-43 

86 

286*33 

96 

1823 

235*82 

67 

327*72 

77 

59*62 

87 

151*52 

97 

243*42 

101*01 

68 

192*91 

78 

284-81 

88 

16-71 

98 

108*60 

326*20 

69 

5810 

79 

15000 

89 

241*90 

99 

333 79 

191*39 

70 

283*29 

80 

15*19 

90 

107-09 

100 

198*98 


misr/fy 



<SL 


TABLE IV.—TABLES FOB CALCULATING GEOCENTRIC PLACE 


TABLE IV—Venus— conf. 
Venus’ mean motion for Lays (P. 95 of Text.) 


Days- O 

1 

2 

3 

4 

5 

6 

7 

3 

9 






Degrees. 





O 


1*60 

3'20 

481 

6 41 

8*01 

9*61 

11*21 

12*82 

14*42 

1 

3 6'02 

17*62 

19*23 

20*83 

22-43 

24*03 

25 63 

27*24 

28'84 

30*44 

2 

3204 

33*64 

35*25 

36*65 

38*45 

40 05 

41*06 

43*26 

44-86 

46*46 

3 

48 06 

49*67 

51*27 

52*87 

54*47 

56.07 

57*68 

59*28 

60*88 

62-48 

4 

64*08 

65*68 

67*29 

68*89 

70*49 

72*09 

73*70 

75*30 

76*90 

7850 

5 

80*11 

81-71 

83*31 

84*91 

86*51 

88*12 

89*72 

91*32 

92*32 

94-53 

6 

96*13 

97*73 

99-33 

100*93 

102 54 10414 105*74 107*34 10894 110*55 

7 

112*15 

113*75 1X5-35 

11695 118*56 120*10 

121*76 123*36 

12497 

12657 


9 14419 145 79 147'40 149 00 150 60 152-20 163 80 155 41 16701 158-61 

10 160-21 161-81 163-42 10602 106-02 16822 169 83 171 43 173 03 174-63 

11 176-23 177-84 179-44 181-04 18264 18224 186-86 187-45 169 05 190*05 

12 192-25 193-80 196-46 197*08 198 66 200-27 201-87 203-47 205'07 206-67 

13 208-28 209-88 211-48 213-08 214 69 21(>'29 217 89 219'49 221-09 222 70 

14 224-80 225 90 227 60 229-10 23071 232-31 233-91 235 51 237 11 236 72 

15 240-32 241-92 243-52 245 13 246 73 248 33 249*93 251 53 253 14 254-74 

16 256-34 257-94 259-54 2(ilM6 26275 204-85 265-95 26750 269-16 27076 

17 272 3e 273-96 276-57 277‘17 278-77 280 37 281-97 283-58 28518 280-78 

18 288-38 289-98 29159 293 19 29479 296-30 297-99 299-60 301 20 302 80 

19 304-40 306 01 307-61 809*21 310 81 312 41 314 02 315 62 317 22 818-82 

20 32043 322 03 323-63 325 23 326 83 328-44 330-04 331 64 333'24 334*84 


22 

352*47 

354*07 

35567 

357-27 

358*88 

0*48 

208 

3*68 

5*29 

6*89 

23 

8*49 

1009 

11*69 

13*30 

14*90 

16*50 

1810 

1970 

21*31 

22-91 

24 

24*51 

26*11 

27*72 

29*32 

30*92 

32*52 

3412 

85*73 

3733 

3893 

25 

40*53 

42*13 

43*74 

45*34 

46*94 

48*54 

50-16 

61 75 

5335 

5495 

26 

56*55 

58*16 

5970 

61'36 

0296 

04*56 

66 17 

67*77 

69*37 

70*97 

27 

72*57 

74*17 

75*78 

77-38 

7898 

80*59 

82*19 

83*79 

85*39 

86*99 

28 

88*60 

90-20 

91*80 

93*40 

96*00 

96*61 

98*21 

99*81 

101*41 

103 02 

29 

104*62 

106*22 

10782 

109*42 

11103 

112*03 

114*23 

115*83 

117*43 

.119*04 

30 

120-64 

122*24 

123P4 

125 45 

12705 

128-65 

130*26 

131*85 

133*46 

135*00 

31 

136*66 

138*26 

139*86 

34147 

143*07 

144-67 

146*27 

147*87 

149*48 

161*08 

32 

152*68 

154*28 

156*89 

157*49 

15909 

160*09 

162*29 

103 90 

166*50 

16710 

33 

168*70 

17030 

171*91 

173*51 

175*11 

178*71 

178*32 

179*92 

181*52 

183 1.2 

34 

184*72 

186 33 

18793 

189*53 

19113 

19273 

194*34 

195*94 

197*54 

199*14 

35 

200 75 

202*35 

203 95 

206 55 

207*15 

208*76 

210*36 

211*90 

213*56 

215*10 

36 

216*77 

218*37 

219*97 

221*57 

223*18 

224*78 




..e 


Venus’ Annual Equation 

(P. 96 of Text.) 

+ + - - 

Degrees. 


323 


Venus’ Anomaly. 

(P. 96 of Text.) 

4* — 


0 

0*0 

180*0 

180*0 

3600 

Decrees. 


1 

2*4 

179*6 

1804 

357*6 




2 

4*7 

179*2 

180 8 

355-3 

00 

0*0 

180*0 

3 

7*1 

178*8 

181*2 

352*9 

0 1 

3*0 

183*0 

4 

9*5 

178*5 

181-5 

350*5 

02 

60 

1860 

5 

11*9 

178*1 

181*9 

3481 



6 

14*3 

177*7 

182*3 

345-7 

03 

9*2 

189*2 

7 

16*7 

177*3 

1827 

343*3 

04 

12*2 

192*2 

8 

19*1 

176*9 

183*1 

340*9 

0 5 

15*5 

i96*5 

9 

21*4 

170*6 

183*4 

338*6 





176*2 



0 6 

18*7 

198*7 

io 

23*9 

183*8 

336*1 

0 7 

22*2 

202*2 

11 

26*3 

175*8 

184*2 

333*7 

0-3 

26*7 

205*7 

12 

28*7 

175*3 

184*7 

331*3 



13 

31*1 

174*9 

185*1 

328*9 

09 

29*5 

209*5 

14 

33*5 

174*5 

185*5 

326-5 

10 

33*2 

213*2 

15 

35*9 

174*1 

185*9 

324*1 

11 

37*2 

217*2 

16 

38*4 

173*7 

186*3 

321*6 



17 

40-8 

173*2 

186*8 

319*2 

12 

41*5 

221*5 

18 

43*2 

172*8 

187*2 

310*8 

13 

45*2 

225*2 

19 

45*7 

172*4 

187*6 

314*3 

14 

51*5 

231*6 

20 

48‘2 

171*9 

388*1 

311*8 

1-5 

57*7 

237*6 

21 

50*6 

171*4 

188*6 

309-4 

16 

64-7 

244*7 

22 

53»1 

170*9 

189*1 

306*9 

1*7 

75*0 

266*0 

23 

65*6 

170-4 

189*6 

304*4 

1-75 90' 0 

270*0 

24 

58*2 

109*9 

190*1 

301*8 



25 

60*7 

109*4 

190*0 

299*3 


+ 


26 

63*3 

108*9 

191*1 

296*7 




27 

65*9 

168 3 

191*7 

294*1 

17 

105*0 

285*0 

28 

08*4 

107*7 

192*3 

291*0 

1*6 

116*3 

295*3 

29 

71*1 

167*1 

192*9 

288-9 

1*5 

122*3 

302*2 

30 

73*8 

166*4 

193*0 

280 2 

14 

128*5 

308-5 

31 

70*4 

165*8 

194*2 

283*0 

13 

134*8 

314-S 

32 

79*1 

165*1 

194-9 

280-9 

1*2 

138*5 

318*6 

33 

81*9 

164*3 

195*7 

278*1 



34 

84*7 

103*6 

196-5 

275*3 

11 

142-8 

322*8 

35 

87*5 

162*7 

197*3 

272*5 

10 

146*8 

326-8 

36 

90*4 

161*9 

198*1 

269*0 

0 9 

150*5 

330*6 

37 

93*4 

161*0 

199*0 

266*0 



38 

96 4 

159-9 

200*1 

203*0 

0*8 

154*3 

334*3 

39 

99*6 

158*8 

201*2 

2604 

0 7 

157*8 

337*8 






06 

161*3 

341*3 

40 

1028 

157*7 

202-3 

257*2 




41 

106*2 

156*2 

2038 

2538 

0 5 

104*5 

344-6 

42 

109*8 

1540 

205*4 

250*2 

04 

107*8 

347*8 

43 

113*6 

152*8 

207*2 

246*4 

03 

170*8 

350*8 

44 

117*9 

150*6 

209*4 

242*1 



45 

122-9 

1478 

212*2 

237*1 

0 2 

174*0 

354*0 

46 

129*7 

142*8 

2172 

2303 

0 1 

177*0 

357 0 

46 38 

135*0 


2250 


0 0 

180*0 

3600 


TABLE IV—Saturn. 

Data for calculating- Latitude and geocentric Longitude of Saturn from B.C. 1 to A.D. 2000. 

Saturn’s mean motion for Centuries. 

(For Centuries B.C. see p. 33J.) 


A.D. 

Kaliyuga. 

Mean Long, 
at commence¬ 
ment of Solar 
Year. 

Longi¬ 
tude of 
apsis. 

Longi¬ 
tude 
of node. 

A.D. 

Kaliyuga. 

Mean Long, 
at commence¬ 
ment of Solar 
Year. 

Longi¬ 
tude of 
apsis. 

Longi¬ 
tude 
of node. 



Deg. 

Dog. 

Deg. 



Deg. 

Deg. 

Deg. 

1 B.C 

3101 K.Y 

70*5378 

236*6194 

100-4714 

1000 A.D. 

4101 K.Y. 49-6072 

230-6226 

100*4162 

10O A D. 

3201 

212*4447 

236*6197 

100*4659 

110O 

4201 

19J-5141 

236*6229 

100*4107 

200 

3301 

354*3517 

236*6200 

100 4604 

1200 

4301 

333*4211 

236*6233 

100*4052 

300 

3401 

136-2580 

236*6203 

100*4548 

1300 

4401 

115-3280 

236*6236 

100-3997 

400 

3501 

278 1055 

230-6207 

100-4493 

1400 

450 L 

'257*2349 

236*6239 

100*3941 

500 

3001 

60*0725 

236*0210 

100-4438 

15C0 

4601 

39*1419 

236*6242 

100*3880 

600 

3701 

201-9794 

236*6213 

100*4383 

1600 

4701 

181*0488 

236*6246 

100*3831 

700 

3801 

343*8864 

230-0216 

100*4328 

1700 

4801 

322*0558 

236*6249 

100*3770 

800 

3901 

125*7933 

230*0220 

100-4272 

1800 

4901 

104*8627 

236 0252 

100*3721 

900 

4001 

267*7002 

236*6223 

100*4217 

1900 

5001 

246*7096 

236'0255 

100*3605 






2000 

5101 

28*8700 

236*0259 

IOG‘86 1 1 


82-4 


TABLE IV.—TABLES FOB CALCULATING GEOCENTRIC PLACE 


TABLE IV*—Saturn— cont. 

Saturn’s mean motion for Odd Years. (Used at p. 97 of Text.) 


Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg- 

Yrs 

Deg. 

1 

12*22 

11 

134*41 

21 

256*60 

31 

18*79 

41 

14098 

51 

263 17 

61 

25*36 

71 

147*55 

81 

269-74 

91 

3193 

2 

24*44 

12 

146*63 

22 

268*82 

32 

31*01 

42 

153*20 

52 

27639 

62 

37*58 

72 

159*77 

82 

281*96 

92 

44*15 

3 

36*66 

13 

158*85 

23 

281*04 

33 

43*23 

43 

16542 

53 

287*61 

63 

4980 

73 

171*91) 

83 

294*18 

93 

56*37 

4 

48*88 

14 

171*07 

24 

293*26 

34 

55*45 

44 

177-64 

54 

299*83 

64 

6202 

74 

18P21 

84 

300-40 

94 

68*59 

5 

61*09 

15 

183*29 

25 

305-48 

35 

67*07 

45 

189*86 

55 

31205 

65 

74-24 

75 

196*43 

85 

318 62 

95 

80-81 

6 

73*31 

16 

195*50 

26 

317-70 

36 

79*89 

46 

20208 

56 

32427 

66 

86-46 

76 

208-05 

86 

330’84 

96 

9303 

7 

85*53 

17 

207*72 

27 

329*91 

37 

92 10 

47 

214*30 

57 

336 49 

67 

98*68 

77 

220*87 

87 

34306 

97 

105*25 

8 

97*75 

18 

219*94 

28 

342*13 

38 

104*32 

48 

226*51 

58 

348*71 

68 

1 i0*90 

78 

23309 

88 

355*28 

98 

117*47 

9 

109*97 

19 

232-16 

29 

354*35 

39 

11654 

49 

238*73 

59 

0*92 

69 

123*12 

79 

245*31 

89 

7*50 

99 

129*69 

10 

122*19 

20 

244*38 

30 

6-57 

40 

128*76 

50 

250-95 

60 

13*14 

70 

185*33 

80 

257*52 

90 

19*72 

100 

14191 


Saturn’s mean motion for Lays. 


Days 

. O 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Days. O 

1 

2 

3 

4 

5 

6 

7 

8 

9 





Degrees. 









Degrees. 





0 

... 

0.03 

0*07 

010 

013 

0*17 

0*20 

0*23 

0*27 

0*30 

19 

6*30 

6*39 

6*42 

646 

6*49 

6-52 

6-5G 

6-69 

6*62 

6*66 

1 

0*33 

0*37 

0*40 

0*43 

0*47 

0*50 

053 

0-57 

0*60 

0*64 

20 

0*69 

6*72 

676 

679 

683 

6-86 

6-89 

6-93 

6*96 

6*99 

2 

0*07 

0-70 

0*74 

0-77 

0*80 

084 

0*87 

090 

0*94 

0*97 

21 

7*03 

7*06 

7*09 

713 

716 

719 

7-23 

7-26 

7*29 

733 

3 

1*00 

104 

1*07 

1*10 

1*14 

117 

1*20 

1*24 

1*27 

1*30 

22 

7*36 

7*39 

7*43 

746 

7*49 

7-53 

7*56 

7-69 

7*63 

7-66 

4 

1*34 

1*37 

1*40 

1*44 

1*47 

1*51 

1*54 

1*57 

1*61 

1*64 

23 

7*70 

7*73 

776 

7-80 

7*83 

7'86 

7*90 

7-93 

796 

8*00 

5 

1*67 

1*71 

1*74 

1*77 

1*81 

1*84 

1*87 

1*91 

1*94 

1*07 

24 

8C3 

8C0 

8*10 

813 

816 

8-20 

823 

S'28 

8*29 

8*83 

6 

2*01 

204 

2*07 

2*11 

214 

217 

2*21 

2*24 

2*27 
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TABLE IV—Mars eye-table. 

longitude of Mars, corresponding to Mars’ actual place for every tenth day in a year and vice versa—vide paragraph 320 of “Indian Chronology” (2nd edition! 

or Volume I of Indian Ephemeris, A.D. 700 to A.D 2000. 
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TABEE IV.—MARS EYK-TABBE 




TABLE IV—Mercury eye-table. 

i 

Showing fox every tenth day in the Indian Solar year 

(1) in ordinary typo, the mean longitude of Mercury for that day (indicated by M.L.) attained in a particular year shown in Column 1. See explanation in paragraph 321 , page 132 of the Tex*, 

(2) in heavy type, the corresponding actual geocentric place (indicated by G.P.) extracted from Table V-B. 

N.B .—When using this table, 6Dd first of all, under the appropriate day of the solar year, the place where the minimum mean longitude for that column, 1, 2, 3, 4, 5, etc., as the case may be, : » V? 

Ordinary type ; from this point any other desired lon^itnde m»y be traced cc nrecutively. Supposing it is required to know the actual geocentric place of Mercurr corresponding to mean longitude 13 on the 9 1 jn (comp e’ cea; 
day of any solar year. Looking down the column “90 days’* it will be found that the initial mean longitude 5° ie entered in line with 357° mean longitude in column 3. Running the eye along the column W days , tn 
mean longitude 1ST is the next entry for which the corresponding geocentric place is 71 111° In Mithuna). 
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T ABXijE IV—Mercury eye table— cont. 

Showing 1 for every tenth day in the Indian Solar year, etc,- 
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TABXiE IV—Jupiter eye-ta'ble. 

Showing for every ten days in the Indian solar year the mean longitale of Japiter corresponding to the actual geocentric place, entered in heavy type in column 1. (Text page 132.) 
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TABLE IV.-Venus Eye-Table. 

owing aotual longitude (in ordinary type) corresponding to m»an longitude (in heavy type) for every ten complete days of the Indian Solar year. (Text page 132 ) 
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TABLE IV.— Saturn Eye-Table. 


Showing, for every tenth-day in the Indian Solar year, the mean longitude of Saturn corresponding to hie actual geocentric place, entered in heavy type in column 1. (Text, page 132.) 
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TABLE IV-A. 


Mean Places of Planets according to Indian Bphemeris at Commencement of each 
Century from 3102 B.C. to 1 B.O. IK.Y. O to K.Y. 3101.) 
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TABLE IV-B. 


Planets.—Revolutions and Increases of Longitude for different periods according to Surya 6iddhanta 
and Indian Ephemeris. (See page 121, paragraph 297 of Text.) 
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TABLE 1V-G.--SUN’S MEAN LONGITUDE, ETC. 

TABUE XV-C. 

Sun’s mean Iiongitude and Equation for every complete day of Indian Solar year. 


Day 0's uionn Eqn 
tong! (.ode. 

Degrees. 

0 367-8606 + 2-1378 


1 368 0462 

2*1*33 

2 359 8318 


3 

0-8174 

2*1133 

4 

1-8030 

21036 

5 

2-7886 

20967 

6 

8-7742 

2*0858 

7 

4 7 5 98 

2*0767 

8 

5-7451 

2*0647 

9 

6-7310 

2 0514 

10 

7-7166 

2 0394 

11 

8-7022 

2*026“* 

12 

9-6878 

20122 

13 

10-6734 

1*9986 

14 

11-6590 

1*0833 

15 

12-6446 

1*9667 

16 

13-6302 

1.9500 

17 

14-6158 

1*9333 

18 

15-6014 

1*9167 

19 

16-5870 

1*9000 

20 

17-5726 

1*8833 

21 

18-5682 

1*8622 

22 

19 5418 

1 8419 

23 

20-5294 

1*8217 

24 

2l*5K>0 

1*8025 

25 

22-6006 

1*7814 

26 

23-4862 

1*7600 

27 

24 4718 

**7383 

28 

25-4374 

1*7167 

29 

26-4130 

1*6933 

30 

27-4286 

1*6680 

31 

28-4142 

1*6455 

32 

29-3998 

1*6192 

33 

80-3854 

1*5955 

34 

81-3710 

1*5692 

35 

82-3507 

1*5455 

36 

38 <423 

1 6167 

37 

34-3279 

! *4914 

38 

35'3135 

14633 

39 

36-21*91 

14358 

40 

37-2847 

1*4081 

41 

38-2703 

1*3778 

42 

39 2559 

13480 

43 

402415 

1-8180 

44 

412271 

1*2894 

45 

422127 

1*2586 

46 

43-1983 

1*2197 

47 

441839 

1*3907 

48 

45-1695 

1*1847 

49 

46-1551 

1*1347 

50 

47 1407 

1-1014 

51 

48'1263 

1*070* 

52 

49-1119 

1*0369 

53 

50-0975 

1*0025 

54 

51-0831 

*9703 

55 

520687 

•9358 

56 

530343 

*9026 

57 


*8667 

58 

5.V0955 

•8383 

59 

56-0111 

-7964 

60 

*56 9 x67 

-7622 

61 

57-9823 

7267 

62 

589679 

*6919 

63 

59-9535 

*6561 

64 

60-9391 

•6192 

65 

61-9247 

*5847 

66 

62-91 "3 

-5480 

67 

638959 

•5 ill 

68 

04-8815 

*4739 

69 

65-8071 

-4369 

70 

66-8527 

-4900 

71 

07 8383 

-3622 

72 

08-8239 

*3192 

73 

69-8096 

2869 


Di»f 0’s mean 

iSqn. 

Day 0*» mean 

longitude. 


longitude. 


Degrees. 


Degrees. 

74 

70*7952 + 

*2486 

148 143-7298- 

75 

71*7808 

*2167 

149 144-7154 

76 

72*7664 

*1717 

150 145-7010 : 

77 

73*7520 

•1333 

151 146-0803 

78 

747376 

*0975 

152 147 6722 

79 

76*7232 

•0600 

153 143-0578 : 

80 

76 7088 

*0^03 

154 149 0434 

81 

77*6944 

*0167 

155 150-6290 

82 

78-6800 

•0550 

156 151-6146 

83 

79*6656 

*0933 

157 152-6./02 

84 

80*6512 

*1314 

158 153-5358 

85 

81 6368 

1692 

159 154-5714 

86 

S28224 

■2072 

160 165 5570 

87 

83-6080 

*244.4 

161 156-5426 

88 

84-5936 

•2833 

162 157-5282 

89 

85*5792 

•3208 

163 158-5138 

90 

86*5648 

•3572 

164 159-4994 

91 

87*5504 

*3955 

165 160-4850 

92 

88*5380 

•4333 

166 161-4700 

93 

89’5218 

*4692 

167 102-4562 

94 

90*5072 

*5061 

168 103-4418 

95 

91*4928 

*5433 

169 164-4274 

96 

92*4764 

-5789 

170 165-4130 

97 

93*4640 

■6167 

171 100 3986 

98 

94 4496 

*6525 

172 167-3842 

99 

95*4352 

*6894 

173 168-3698 

100 

96-4208 

7228 

174 169-3554 

101 

97‘4p64 

*7586 

175 170-3410 

102 

98*3920 

*7944 

176 171-3206 

103 

99 3776 

*8289 

177 1723122 

104 

1003632 

*8033 

178 173-2978 

10S 

101*3488 

*8986 

179 174-2834 

106 102-3344 

*9333 

180 175-2690 

107 103-3200 

*9667 

181 176-2546 


108 

109 

HO 

111 

112 

113 


104- 3056 

105- 2912 

106- 2760 
1.07-2625 

108-24S1 

109'2387 

114 110-2i 93 

115 111-2049 

116 112 1905 

117 113 1761 

118 114-1617 

119 115 1473 

120 116 1329 

121 117-1185 

122 118-1041 

123 119 0897 

124 1200753 

125 121-0609 

126 122 0405 

127 123-0321 

128 1240177 

129 1250037 

130 125-8889 

131 126-9745 

132 127-86.11 

133 128-9457 

134 129-9313 

135 130 9109 

136 131-9025 

137 132-8881 

138 138-8737 

134- 8593 

135- 8149 

136- 8895 

137- 8161 

138- 8017 

139- 7873 

140- 7729 

141- 7685 

142- 7441 


139 

140 

141 

142 

143 

144 

145 

146 

147 


1-1009 
10333 
1-0667 
110'»0 
l 1308 
1-1022 
1-1955 
1-2263 
1-2561 
1-2858 
1-3167 

1-3455 

1-3739 

1-4025 

1-4333 

1-4586 

1-4883 

1-5133 

1-5405 

1-5667 

1-5919 

1-0167 
1-6133 
1-6067 
1-6894 
1 7133 

1-7358 

17572 

1-7789 

1-8000 

1-8217 

1-8419 . 

1-8597 

1-8789 

1-8980 

1-9167 

19333 

1-9500 

1-9667 

1*9825 


182 177-2402 

183 178-2258 

184 179-2114 

185 ISO-1970 

186 181 1827 

187 182-1683 

188 183-1539 

189 184 1395 

190 185-125 L 

191 186-1107 

192 187*0963 

193 188-0819 

194 189 0675 

195 190-0531 

196 191 0387 

197 192-0243 

198 183-0099 

199 193-9955 

200 194-9811 

201 195-9967 

202 190-9523 

203 197-9379 

204 198-9235 
2 05 199-9091 

206 200-8947 

207 201-8803 

208 202-8059 

209 2 *3 8515 

210 204-8371 

211 205-8227 

212 2068J8S 

2 13 207-7939 

214 208-7795 

215 209-7651 
2 16 210-7507 
2 17 211-7363 

218 212 7219 

219 213-7105 
£20 214-6931 
22 1 215 6787 


E<in. 


1- 9980 

2 - 0122 
2 0253 
2-0369 
2-0492 

2-0611 

20739 

20858 

2-0955 

2-1038 

2-1136 

21228 

2-1314 

21383 

2-1433 

2-1494 

2-1567 

2-1003 

2-1017 

2-1867 

2-1692 

21728 

21742 

21755 

21769 

2-1755 

21742 

21728 

2-1714 

2-1678 

2-1642 

2.1597 

21561 

2-1489 

2-1439 

2*1367 

21805 

2-1219 

2-1133 

2-106L 

2 0984 
2-0853 
2-0753 
2-0042 
2-0519 

2-0383 

2-0261 

2-0125 

1-9978 

1-9819 

1-9501 

1-9514 

1-9333 

1-9101 

1-9003 

1-8808 

1-8000 

18417 

1-8222 

1-8014 

1-7805 

1-7676 

1-7309 

1-7139 

1-6394 

1-6884 

1-6433 

1-0178 

1-5922 

1-5667 

1-6411 

1-5130 

1-4869 

1-4580 


Day 


©’» in fan 
longitude. 

Degree*. 


222 216-6043 

223 217-6499 

224 218-6356 
2 2 5 219-0212 
226 220-6063 
2 2 7 221-5924 
228 222-5780 
2 2 9 223-5636 
230 224-5492 
23 1 225-5348 

23 2 226-5204 

233 227-5000 

234 228-4916 

235 229-4772 

236 230-4628 

237 231-4484 

238 232-4340 

239 233-4196 

240 234-4052 

241 235-3908 

24 2 236-3764 
24 3 237 3620 

244 238-3476 

245 239-3332 

246 210-3188 
2 4 7 241-3044 
248 242-2190 
2 4 9 243-2756 

250 344-2612 

251 245-2468 

252 2463324 

253 247-2180 

254 218-2036 

255 249-1892 

256 250-1748 

2 5 7 251-1604 
2 5 8 252-1460 
259 2531316 
26 0 254 1172 

261 255'1029 

262 250-0885 
26 3 257-0741 
26 4 258 0597 + 

265 259 0153 

266 260-0309 


Eqn. 


Day 


261 0165 

262 0021 
262-9877 
2689733 

264- 9589 

265- 9445 
260-9301 

207- 9157 

208- 9013 
269-8389 


267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 270-0725 
2 7 8 271-8581 
2 7 9 272-8437 

280 273-0293 

281 274-8149 

282 275-8005 

28 3 276-7861 

284 2/7-7717 

285 278-7573 

286 279-7429 

287 280-72S5 

288 2x1-7'41 
2 8 9 282-6997 
290 213-6853 

29 1 234-6709 

292 285-6565 

293 286-6421 

294 287-6277 

295 288 6133 


■1* 
1-4028 
1-8733 
1-3499 
1-8144 
1-2828 
1-2533 
1-2228 
1-1905 
1-1589 
1-1283 
1-0967 
10014 
1-0283 
•9953 
•9622 
•9280 
•8928 
•9597 
■8224 
•7894 
•7530 
■7203 
•0833 
•6469 

■6097 

•5739 

•5369 

-6000 

•4636 

•4253 

•3883 

•3500 

■3122 

•2753 

•2309 

•1992 

•1597 

•1228 

■0847 

•0469 

•0086 

0394 

0764 

•lllL 

•1469 

•1847 

•2239 

•2586 

•2902 

•3369 

•3739 

•4122 

•4500 

■4869 

•6253 

•6011 

•5980 

•6347 

•6692 

•7061 
•74 W 
•7764 
■8122 
•8469 
•8803 
•9147 
•9500 
•9883 
1-01.92 
1-0508 
1-0850 
1-1167 
1-1483 


®’» mean 
longitude. 

Degree*. 


Kqn. 


296 

297 

298 

299 

300 

301 

302 

303 

304 

305 
308 299 4550 

307 3UO-44O0 

308 301 4262 

309 302-4118 
3 10 303-3974 

311 304-3830 

312 305-J086 

313 300 3542 

314 307*8898 
3 1 5 308-3254 
3 16 309-3110 
3 1 7 310-2966 

318 311-2822 

319 312-2678 

320 318 2534 

32 1 314-2390 

322 3i5'2220 

323 316 2102 

324 3171958 

325 3181814 

326 3191670 

327 3201526 

328 3211382 
3 2 9 3221238 
330 3231094 

33 1 3240950 
3 3 2 3250806 
333 320 0662 
33 4 327 0518 

335 3280370 

336 329 0231 

337 3300087 
33 8 330 9943 
33 9 3319749 

340 332 0055 

341 333 9511 

342 334 9307 

343 335'>'223 

344 336 9079 

345 337-8935 

346 338 8’9i 

347 3398017 

348 340 8503 

349 3418359 

350 342-8215 

35 1 343-8071 

352 3447927 

353 345 7783 

354 346-7639 

355 3 477495 

356 348 7351 

357 349 7207 

35 8 350-7063 
359 351-6919 

36 0 352 6775 
36 1 353 6631 

362 354 0487 

363 355 11343 
36 4 356*0139 
365 357 6055 


289- 5984+1-1814 

290- 5845 1-2130 

291- 5701 1-2439 

292- 6558 1-2747 

293- 5414 1-3036 

294- 5270 1-8323 

295- 5126 1-3622 

296- 4982 1-8003 

297- 4838 1-4197 
288 40944-1 441*2 

1-4747 
1 5042 
1 5297 
1-5567 
1-6833 
1 6039 
1*0344 
1-6589 
1-0819 
1-7060 

1*7280 
1-7497 
1-7728 
1-7922 
1-8153 
1-8347 
1-8530 
1-8725 
1-8917 
1-9111 

1-9269 

1 6453 
1-9611 
19758 

1- 9917 

2- 0004 

2 0211 . 
20347 
20433 
20597 

20708 
2 0 .319 
2 0930 
2T017 
21114 
2-1211 
21283 
21369 
2 1430 
'2 1480 

21612 
2 1592 
2 1628 
21«53 
21689 

2 1703 
2 1717 
2 1730 
2-1765 
2-1764 

21739 
2 1714 
2-1.700 
2 1086 
,2-1650 
2*1625 
2-1589 
21528 
21467 
21405 


m 



TABLES IV-Dj E AND F.-DECIMAL PARTS OF Sim’s LONGITUDE, ETC. 

TABLE XV-D. 

Decimal parts of 0's Xu corresponding to decimal parts of a day. 
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TABLE IV-E. 

Sun's Longitude in days (360 r = 365 25875648 days). 






o o 

n 





U-t 

w 

© 

© 

M 

&C 

© 

as 

K 

cS 

i 

© 

L 

© 

«o 

■ S* g 

.S-o 

mute* < 

degree. 

a 

O 08 
g ro 

motes < 
degree. 

faction < 
day. 

imitoa < 
degree. 

raction ( 
day. 

inntea < 
degree. 

© 

a 

o . 

1 ^ 
u'* 

p 

a 

P 

P 


8 

PR 

a £ 

3 fa 


fi 

1 

1*0146076 

40 

40 5843064 

1 -0169101 

13 

•2198316 

25 *4227532 

37 -6256717 

49 

•8285962 

2 

2*0292153 

50 

50-7303830 

8 -0338202 

14 

•2367418 

26 *4396633 

38 -6425818 

50 

•8456063 

3 

3*0438230 

60 

608764596 

3 -0507304 

15 

•2536519 

27 *4565734 

39 -66JH04!) 

51 

•8624165 

4 

40584306 

70 

710225362 

4 0676405 

16 

-2705620 

28 '4731835 

40 -0764051 

52 

8793260 

5 

5*0730383 

30 

81-1686128 

S ’0845508 

17 

•2874722 

29 ’4903987 

41 -0933162 

53 

•8962367 

6 

60876460 

SO 

91*3146894 

6 -1014608 

18 

•3043823 

30 *5073038 

42 -7102253 

54 

*9131468 

7 

7*1022536 

100 

101-4607660 

7 -1183709 

19 

*32 J 2924 

31 -5242139 

43 7271355 

55 

*9300570 

8 

8-1168613 

200 

202*9215320 

8 1352810 

20 

3382025 

32 *5411241 

44 -7440466 

56 

*9469071 

9 

9 *1314689 

300 

304*3822980 

9 1521011 

21 

•3551127 

33 5580342 

45 -7609557 

57 

*9638773 

10 

10*1460766 

360 

305*2587565 

10 -1091013 

22 

•3720228 

34 -£749443 

46 -7778658 

58 

•9807874 

20 

20 2921532 



11 1860114 

23 

•3889329 

35 *5918544 

47 -7947760 

59 

•9976975 

30 

30 4382298 



12 -2029215 

24 

•4058439 

36 *6087646 

48 -8U6861 

60 

10146076 


01 

02 

*03 

•04 

05 

•oe 

•07 


TABLE IV-F. 

Decimal parts of increase of <Ts L. corresponding to decimal parts of a na&shatra. 


Degrees, 


Degrees. 


Degrees. 


Degrees. 

Degrees. 

flO 

© 

© 

u 

to 

© 

p 


DegTera. 


Degrees. 

*3 333 

13 

1*7383 

24 

32000 

35 

46666 

*46 0 1333 -57 

7*6000 

68 

90666 

79 

10-5333 

*2666 

14 

1*8666 

25 

3-3333 

36 

4*8000 

47 6*2666 -58 

77333 

*69 

9-2000 

80 

10*6666 

*4000 

*15 

2*0000 

26 

3*4')66 

37 

4*9333 

•48 6-4000 -59 

6-8606 

70 

9*3333 

81 

10*8000 

•5333 

16 

2* 1333 

27 

3-6000 

38 

5-0666 

*49 6 5333 -60 

8*0000 

71 

9-4666 

82 

10-9333 

•66 m 

17 

22666 

28 

37333 

*39 

5*2000 

•SO 6-6666 61 

81333 

*72 

9*6000 

83 

110666 

•8000 

18 

2-4000 

29 

3-8666 

40 

5 3333 

*51 6*8000 -63 

8-2666 

73 

97333 

84 

11*2000 

*9333 

*19 

25333 

•36 

4*0000 

41 

5-4663 

•52 6-9338 -63 

8-4000 

74 

98066 

85 

11-3333 

1 0666 

•20 

26666 

31 

41333 

*42 

5 6000 

•53 7*0666 -64 

8 5333 

*75 

10 0000 

86 

11*4066 

1-2000 

*21 

28000 

32 

4*2666 

43 

5-7333 

•54 7*2000 -65 

8’6606 

76 

10-1333 

87 

11-6000 

1 3333 

22 

2*9333 

*33 

4-4W 0 

44 

5-8666 

*55 7*3333 *66 

8-8000 

77 

10-2666 

88 

11-7333 

1 4666 
1*6000 

23 

3 0666 

34 

4*5333 

45 

6 0000 

•56 7*4666 -67 

89338 

78 

10-4000 

89 

11*8666 


90 

91 

92 

93 

94 

95 

96 

97 

•98 

99 

100 


12 0000 
12-1333 
12-2666 

12- 4000 

12*5333 

126666 

12-8000 

120333 

13*0666 

13- 2000 
13*3383 




TABLES TV-G, H AND J,—EQUATION IN MINUTES OF A DEGBEE, TABLE OF HINDU SINES, ETC. 

TABLE IV-G 

Eqn. in minutes of a degree for ascertaining the latitude of a planet (Paragraphs 238, 240 of Text.) 


t 


8 


ft 

a 

*r& 


o 

© 


bo 

0 

P 


* 


t 

8 


c. 

*-5 


fcJD 

© 

P 


bC 

£ 

Q 


.* 'M 

« 

■» 


© 


ft 

(3 

*-» 


s 

© 

fc> 


00 


. M 
© 
P 


0*00 5682 4708 4X07 5940 3811 360 00 75 00 4547 3957 3676 4734 3556 285 00 150*00 1874 2426 2871 1786 3117 210 00 

3 75 5678 4706 4107 5936 3810 356 25 78*75 4429 3886 3635 4617 3*34 281 25 153 75 1743 2870 2847 1630 3104 2 06 25 

7 50 5667 4699 4104 5925 3809 352 50 82 50 43/7 3813 3593 4496 8509 277*50 157*50 1618 2319 2825 1481 8092 202*50 

11*25 56*1 4638 4099 5909 3806 343 75 86 25 4210 3738 3560 4371 3484 2 73 75 161*25 1503 2275 2807 1841 3083 1 9 8 7 5 

15 00 6629 4674 4092 6886 ?801 345 00 90 00 4090 3662 3506 4241 3459 270*00 165 00 1402 2238 2793 1213 3077 195 00 

18*75 6601 4656 4083 6857 3795 34125 93*7 5 3966 3584 3461 4107 3434 268 25 168 75 1347 2208*2782 11013072 191*25 

22*50 5567 4584 4071 5822 3788 3 37*50 97*50 8839 3604 3417 3970 340* 262*50 172*50 1251 2186 2774 1013 3068 187*50 

26 25 5528 4008 4056 6781 3779 333*75 101 25 3708 3423 8372 3828 3384 2 58*75 176*25 1209 2173 2770 956 3066 183*75 


30*00 5484 4578 4040 5734 3769 330 00 
33 75 6431 4545 4021 5681 3754 326*25 
37*50 5379 4507 3999 6*22 3746 322 50 
41*25 5318 4467 3976 5568 3731 3 1 8 7 5 

45*00 5252 4423 3951 5487 3716 315*00 
48*7 5 5181 4375 3922 5412 3699 311*25 
52*50 5104 4324 3892 5331 3*82 307*50 
56 25 6023 4270 8860 5244 3668 303*75 

60 00 4987 4213 38?7 51*2 3043 300 00 
63*75 4846 4153 3791 5055 3023 296*25 
67*50 4751 4090 3754 4953 8001 2 92*50 
71*25 4651 4025 37.16 4840 3579 288*75 


105 00 8575 3341 3326 3684 3359 255 00 180*00 1194 2168 2769 936 3066 180 00 
108*75 3410 3259 3282 3530 3335 2 51*25 
112-50 3303 317: 3238 3385 3313 247*50 
116 25 3162 3095 3195 3231 3289 243*75 


120 00 3019 8012 8152 3075 3265 2 40*00 
123 75 2875 2930 31U) 2916 3242 236 25 
127*50 2730 2851 3070 2756 3221 232*50 
131*2 5 2585 2773 3032 2594 3200 2 28*75 

135*00 2440 2697 2995 2432 3181 225*00 
138*75 2295 2624 2961 2269 3162 221*25 
142*50 2152 2554 2928 2100 3146 217*50 
146*25 2011 2487 2898 1945 3131 213*75 


In applying the above equations the 
following* data, giving the inclination 
of the moon’s orbit to the ecliptic and ' 
the greatest apparent latitude of the 
other planets have to bo remem¬ 
bered t- - 

Inclination of orbit 4°30 f , Sine 270' 
Greatest latitude Mars U30' „ 90' 

„ „ Mercury 2° O' „ 120' 

„ „ Jupiter 1°16' „ 78' 

„ „ Yenns 2° 16' „ 138*' 

„ „ Saturn 2° 10' ,, 132' 


TABLE 1V-H. 

Table of Hindu Sines. (Paragraphs 238—240 of Text.) 


(6 

I 

bo 

© 

Q 

<? 

a 

65 

c 

© 

fi 

bo • 

& 

© 

.5 

35 

i 

| 

o 

a> 

G 

W 

Degree 

© 

.5 

66 

i 

5 

« 

P 

fci 

5 

Degree. 

as 

a 

Degree. 

as 

S 

1 

P 

as 

S 

000 

ooo 

48 75 

2585 

9375 

3431 

13875 

2267 

18000 

•f 

22875 

-f 

154 

273 75 

7 

318*75 

m 

3 75 

225 

5250 

2728 

9750 

3409 

142*50 

2093 

18375 

226 

232 50 

143 

277 50 

22 

32250 

174 

7 SO 

449 

5625 

2859 

101*25 

3372 

14625 

1910 

187 50 

224 

23625 

131 

281*25 

37 

32625 

183 

11 25 

871 

6000 

2978 

10500 

3321 

15000 

1719 

19135 

222 

24000 

119 

285-OO 

51 

33000 

191 

1500 

890 

6375 

3084 

10875 

3266 

15375 

1520 

195 00 

219 

24375 

106 

288 75 

05 

33375 

199 

1875 

1105 

6750 

3177 

11250 

3177 

15750 

1315 

19875 

215 

247 50 

93 

292-50 

79 

337 50 

205 

2250 

1315 

7125 

3256 

11625 

3084 

16125 

1105 

202 50 

210 

25125 

79 

296 25 

93 

34125 

210 

26 25 

1520 

7500 

3321 

12000 

2978 

16500 

890 

206-25 

205 

25500 

65 

300 00 100 

345*00 

215 

30 00 

1719 

7875 

3372 

12375 

2859 

16875 

671 

21000 

199 

258 75 

51 

303 75 1.19 

34875 

219 

33 75 

1910 

8250 

3409 

127 50 

2728 

172*50 

449 

21375 

191 

26250 

37 

307-50 131 

352 50 

222 

37*50 

2093 

8625 

3431 

13125 

2585 

176*25 

225 

217 50 

183 

26625 

22 

311-25 143 

35625 

224 

41 25 

2267 

9000 

3438 

13500 

2431 

180*00 

000 

221 25 

174 

27000 

7 

315 OO 164 

360*00 

225 

45*00 

2431 







22500 

194 








TABLE XV-J. 

Decimal parts of 3*75 degrees [Example 3*2° = 85*3 of 3*75°]. 


O 1 

•026560 

06 

•160000 

1*1 

293333 

16 

•428060 

2 1 

560000 

2*6 

•693833 

3 1 

*826066 

36 

90000 0 

0*2 

'053383 

07 

•186066 

12 

•320000 

17 

453333 

22 

*580686 

2*7 

•720000 

3 2 

•853333 

3 7 

•986066 

03 

•080000 

0 8 

•213383 

1*8 

•346606 

18 

480000 

2 3 

613333 

2 8 

746666 

33 

880000 



0*4 

‘100660 

0 9 

240000 

14 

873333 

19 

•606066 

24 

640000 

29 

•773333 

3*4 

•908666 



0*5 

•183333 

1*0 

'206666 

15 

•400000 

20 

‘533333 

2 5 

*666666 

80 

•80COOO 

3*5 

933333 





TABIiB IV-K. 


Mean place of Rahu at commencement of Kaliyuga and at Mesha Sankranti at the 
beginning of every century—B.C. 3201—AD. 2000. 


BC 

Degrees. 

Kaliyuga. 

B.C. 

Degrees. 

Kaliyuga. 

AD. 

Degrees. 

Kaliyuga. 

3102 

201*6952 

0 

1601 

304*9379 

1501 

100 

155*8857 

8201 

3201 

317*1635 

—99 

1601 

1691113 

1601 

200 

20*0591 

3301 







300 

244*2325 

3401 

®32 






400 

109*4059 

3501 

3101 

182*3369 

1 

1401 

33*2847 

1701 

600 

332 5793 

3001 

3001 

46*5103 

1CI 

1301 

257*4581 

1801 




2901 

270*6837 

201 

1201 

121*6315 

1901 

600 

1967527 

3701 

2801 

134*8571 

Sul 

1101 

345-8049 

2001 

700 

60*9261 

3801 

2701 

359 0345 

401 

1001 

209*9783 

2101 

800 

285*0995 

8901 

i' {fc, 






900 

149*2729 

4>01 







lOOO 

13 4463 

4101 

2601 

2232039 

501 

901 

74*1517 

2*201 




2601 

87*3773 

601 

801 

298 3251 

2301 

1100 

237*0197 

4201 

2401 

311 5507 

701 

701 

162*4985 

2401 

1200 

101*7931 

4301 

2301 

175*7241 

801 

601 

26*0719 

2501 

1300 

325*9665 

v 4401 

2201 

39 8975 

901 

501 

250*8453 

2601 

1400 

1901399 

4501 







1600 

54*3183 

4631 

2101 

264*0709 

1001 

401 

116*0187 

270 r 

1600 

278*4867 

4701 

2001 

1282443 

not 

301 

339 1921 

2801 

1700 

142*6601 

4801 

1901 

352*4177 

1201 

201 

203*3655 

2901 

1800 

6*8335 

4901 

1801 

216o91i 

1301 

101 

67 5379 

3001 

1900 

231*0009. 

6001 

1701 

807645 

1401 

1 

2917123 

3101 

2000 

957803 

5101 


JV’.jB.— 0 Kaliyuga, as a civil Solar year began on February 15*5792, B.C. 8102 whoreas 0 Kaliyuga, as the htnrting point, of Indian 
planetary longitudes, was February 17*75, B.C. 3102. The mean place of Rahu at the former moment was 201*6952° and at tfie latter 
201 * 6802 °. 


Mean motion of Rahu in sidereal longitude (Indian) for odd years of a century and for 

multiples of 100 years. 


Years. 

Degrees. 

Years 

Degrees. 

Years 

Degrees. 

Years. 

Degrees. 

years. 

Degree*. 

1 

19-3583 

26 

143*3149 

51 

2072716 

76 

31*2282 

200 

271 6532 

2 

88-7165 

27 

162*6733 

52 

280*0298 

77 

50-5865 

300 

474798 

3 

58-0748 

28 

1820311 

53 

305-9881 

78 

69 9447 

400 

183-3064 

4 

77-4331 

29 

201*38^7 

54 

325*3404 

79 

89 3030 

500 

319*1330 

6 

96-7913 

30 

220*7480 

55 

344*7040 

80 

108 0013 

600 

9495P0 

6 

116-1496 

31 

240*1062 

56 

4*06*? 9 

81 

128 0195 

700 

230*7862 

7 

135-5079 

32 

259*4645 

57 

23*4212 

82 

147 3778 

800 

6-0128 

8 

154-8001 

33 

278*8228 

58 

42-7794 

83 

106-7361 

900 

142*4394 

9 

174-2244 

34 

298*1810 

59 

62*1377 

84 

180 0943 

1000 

278 2000 

10 

193-5827 

35 

317*5393 

60 

81*4960 

85 

205*4526 

2000 

196 5320 

11 

212-9409 

36 

330*8976 

61 

100 8542 

86 

224 8109 

3000 

114*7980 

12 

232-2992 

37 

350*2558 

62 

120*2125 

87 

244 1691 

4000 

33-0640 

13 

251-0575, 

38 

15*0141 

63 

139-5707 

88 

203*5274 

5000 

811*3300 

14 

271-0157* 

39 

34*9724 

64 

158-9290 

89 

2-2*8857 



15 

290 3740 

40 

64*3300 

65 

178*2873 

90 

302*2439 



16 

309-7323 

41 

73 0389 

66 

197*6455 

91 

321*6021 



17 

329 0905 

42 

93*0472 

67 

2170038 

92 

3409605 



18 

348-4168 

43 

112*4054 

68 

230 3621 

93 

0*3187 



19 

7-8070 

44 

131*76 *7 

69 

255*7203 

94 

19-6769 



20 

27 1653 

45 

1511220 

70 

2750780 

95 

39*0352 



21 

40-5236 

46 

170*4*02 

71 

294*4369 

96 

58*3935 



22 

65-8318 

47 

1898385 

72 

313*7951 

97 

77 7518 



23 

85’24‘Jl 

48 

209 1968 

73 

333 1534 

98 

97*3100 



24 

104-5984 

49 

228*5550 

74 

352 5117 

99 

116 4083 



25 

123-9560 

50 

247*9133 

75 

1L 8099 

100 

135*8266 




N.B. —RaWf* motion is backward, not forward. Therefore, in deducing the pla'*e of Rahu for so many years or so many days (see 
below) subsequent to a given moment, fcho motion of Rahu for rho reqnired interval should be deducted from, (not added to), the given 
place. Thus* required to deduce fr >tn the pla*e of Rahu at 0 K iliyuga his place one day after Mesha Sankranti, A.D 1909.* From the 
given p!«0t\ 201*6952° deduct motion for 5010 years and one day, i.e., 500J years (3U*3 jOO°j + ID years (193*5827°)+ 1 day (*0530°) 
Result 58*7295°. *' 


Mean motion of Rahu fbr every 10 days and for fractions of a day. 


Bay. 

Degrees. 

Days- 

Degrees. 

Days. 

Degrees. 

Days. 

Degrees. 

Days 

Degrees. 

Days. 

Degrees. 

Days. Degrees. 

1 

*0053 

1 

0530 

10 

0*5300 

100 

5 2999 

190 

10 0098 

280 

14*8397 

365 19 3446 

*2 

*0100 

2 

*1060 

20 

l*n600 

110 

5 8299 

200 

10*5998 

290 

15*3696 

366 19*3979 

3 

*0159 

3 

*1590 

30 

1 *5900 

120 

6*3599 

210 

11*1297 

300 

15 8996 


*4 

*0212 

4 

*2120 

40 

2*1199 

130 

6 8899 

220 

11-0597 

310 

10*4290 


5 

*0205 

5 

■2650 

50 

2*6493 

140 

7*4199 

230 

12*1897 

320 

16*9596 


*6 

*0318 

6 

*3180 

60 

31799 

150 

79198 

240 

12-7197 

330 

17*4896 


7 

*0371 

7 

*3710 

70 

3*7' 99 

160 

8*4798 

250 

13*2497 

340 

18*0190 


.8 

•0424 

8 

*4240 

80 

4 2399 

170 

0*0098- 

260 

13*7797 

350 

18*6496 


9 

•0477 

9 

*4770 

90 

4-7699 

180 

9*5398 

270 

14-3097 

360 

J 9*0796 





KEY TO TABLE iv.£, 

[Thi§ key will enable the reader to find out readily where the eclipses of any given year art- to be found in Table IY-L which is spread over 14 pages. The key is necessary because certain years, shown 
here in italic* occnr twice m Table lYTi. Ihus the eclipse* for the year A D. 1256 are entered twice, once in the same lines with the eclipses of A D 26, and again in line with the eclipses of A.D. 44 As 
the same information is given in both places, it does not matter in which of the two it is locked up.J 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D, 

A.D. 

A.D. 

1 

59 

117 

174 

192 

250 

308 

366 

424 

482 

540 

1 

558 

616 


731 

789 

847 

865 

923 

981 

2 

60 

117 

175 

193 

251 

309 

367 

425 

483 

541 

2 

559 

617 

674 

732 

790 

848 

860 

924 

982 

3 

60 

118 

176 

194 

252 

310 

368 

426 

484 

542 

3 

560 

618 

075 

733 

791 

849 

867 

925 

983 

4 

61 

119 

177 

195 

253 

311 

369 

427 

485 

543 

4 

501 

619 

676 

734 

792 

850 

868 

920 

984 

5 

62 

120 

178 

196 

254 

312 

370 

428 

486 

544 

5 

502 

019 

677 

735 

793 

851 

809 

927 

985 

6 

63 

121 

179 

197 

255 

313 

371 

429 

487 

545 

6 

563 

620 

678 

736 

794 

852 

870 

928 

986 

7 

65 

123 

181 

199 

256- 

314 

372 

430 

488 

546 

7 

564 

622 

680 

738 

795 

853 

871 

929 

987 

8 

66 

124 

If 2 

200 

257 

315 

373 

431 

489 

547 

3 

565 

623 

681 

739 

796 

854 

872 

930 

988 

9 

67 

125 

.182 

200 

258 

316 

374 

432 

490 

548 

9 

566 

624 

682 

739 

797 

855 

873 

931 

989 

10 

68 

125 

183 

201 

259 

317 

375 

433 

491 

549 

10 

567 

625 

683 

740 

798 

856 

874 

932 

990 

11 

69 

126 

184 

202 

260 

318 

376 

434 

492 

550 

11 

568 

626 

683 

741 

799 

857 

875 

933 

991 

12 

70 

127 

185 

203 

261 

319 

377 

435 

493 

551 

12 

669 

627 

684 

742 

800 

858 

876 

934 

992 

13 

70 

123 

186 

204 

262 

320 

378 

436 

494 

552 

13 

570 

628 

685 

743 

801 

859 

877 

935 

993 

14 

71 

129 

187 

205 

263 

321 

879 

437 

495 

553 

14 

i 571 

628 

686 

744 

802 

860 

878 

936 

994 

15 

73 

131 

189 

207 

265 

322 

380 

438 

496 

554 

IS 

572 

630 

688 

746 

804 

861 

879 

937 

995 

16 

74 

132 

190 

208 

265 

323 

381 

439 

497 

555 

16 

573 

631 

689 

747 

804 

862 

880 

938 

996 

17 

75 

133 

190 

209 

260 

324 

382 

440 

498 

556 

17 

574 

632 

690 

748 

805 

863 

881 

939 

997 

18 

78 

134 

191 

209 

267 

325 

383 

441 

499 

557 

18 

575 

633 

691 

749 

806 

804 

882 

940 

998 

19 

77 

135 

m 

210 

268 

228, 

884 

442 

500 

558 

19 

576 

634 

692 

749 

807 

865 

£83 

941 

999 

20 

78 

135 

m 

211 

269 

327 

385 

443 

501 

559 

20 

677 

635 

t93 

750 

808 

866 

884 

942 

1000 

21 

79 

136 

194 

212 

270 

328 

386 

444 

502 

560 

21 

578 

086 

693 

751 

809 

867 

885 

943 

1001 

22 

79 

137 

195 

213 

271 

829 

387 

445 

503 

561 

22 

579 

637 

694 

752 

810 

868 

886 

944 

1002 

23 

80 

138 

m 

214 

272 

330 

S88 

446 

504 

562 

23 

580 

638 

095 

753 

811 

869 

887 

945 

1003 * 

24 

81 

139 

197 

215 

273 

831 

389 

417 

505 

563 

24 

581 

6:<8 

696 

754 

812 

870 

888 

946 

1004 

25 

82 

140 

198 

216 

274 

832 

390 

448 

506 

564 

25 

582 

639 

097 

755 

813 

871 

889 

947 

1005 

26 

84 

142 

son 

218 

275 

333 

391 

449 

507 

565 

26 

583 

641 

699 

757 

814 

872 

890 

948 

1006 

27 

85 

143 

200 

219 

276 

334 

192 

450 

568 

566 

27 

584 

642 

TOO 

758 

815 

873 

891 

949 

1007 

28 

80 

144 

201 

219 

277 

335 

393 

451 

509 

567 

28 

585 

643 

701 

758 

816 

874 

892 

950 

1008 

2 9 

87 

144 

202 

220 

278 

336 

394 

452 

510 

568 

29 

686 

044 

702 

759 

817 

875 

893 

951 

1009 

30 

88 

145 

203 

221 

279 

337 

395 

453 

511 

569 

30 

587 

645 

703 

760 

818 

876 

894 

952 

1010 

31 

89 

146 

204 

222 

280 

838 

896 

454 

512 

570 

31 

588 

646 

703 

761 

819 

877 

895 

953 

1011 

32 

89 

147 

205 

223 

281 

339 

397 

455 

613 

571 

32 

689 

646 

704 

762 

820 

878 

896 

954 

1012 

33 

90 

148 

206 

224 

282 

340 

898 

456 

514 

572 

33 

590 

647 

705 

763 

821 

879 

897 

955 

1013 

34 

92 

150 

208 

226 

284 

341 

399 

457 

515 

573 

34 

591 

649 

707 

765 

823 

8S0 

898 

956 

10.4 

35 

93 

>51 

209 

227 

284 

342 

400 

458 

516 

574 

35 

592 

650 

708 

766 

823 

881 

899 

957 

1015 

36 

94 

152 

209 

228 

285 

343 

401 

459 

517 

575 

36 

593 

651 

709 

707 

824 

882 

900 

958 

1016 

37 

95 

153 

210 

228 

286 

344 

402 

460 

518 

576 

37 

594 

652 

710 

768 

825 

883 

901 

959 

1017 

38 

96 

164 

211 

229 

287 

845 

403 

461 

519 

577 

38 

595 

653 

711 

768 

826 

884 

902 

960 

1018 

39 

97 

154 

212 

230 

288 

346 

404 

462 

520 

578 

39 

596 

654 

711 

769 

827 

885 

903 

961 

1019 

40 

98 

155 

213 

231 

289 

847 

405 

463 

521 

579 

40 

597 

655 

712 

770 

828 

886 

904 

962 

1020 

41 

98 

156 

214 

232 

290 

348 

400 

464 

522 

580 

41 

598 

656 

713 

771 

829 

887 

905 

963 

1021 

42 

99 

157 

215 

233 

291 

349 

407 

465 

623 

581 

42 

599 

657 

714 

772 

830 

888 

906 

964 

1022 

43 

100 

158 

216 

234 

292 

350 

408 

466 

524 

582 

43 

600 

657 

715 

773 

831 

889 

907 

965 

1023 

44 

102 

100 

218 

236 

293 

851 

409 

467 

525 

583 

44 

601 

659 

717 

776 

833 

890 

908 

966 

1024 

45 

103 

161 

$19 

237 

294 

352 

410 

468 

526 

584 

45 

602 

660 

718 

776 

833 

891 

909 

967 

1025 

46 

47 

104 

105 

162 

163 

219 

220 

237 

238 

295 

296 

353 

354 

411 

412 

469 

470 

527 

528 

585 

586 

46 

47 

603 

604 

661 

719 

720 

776 

777 

834 

835 

88-2 

893 

910 

911 

968 

969 

1026 

1027 

48 

106 

163 

221 

239 

297 

355 

413 

471 

529 

587 

48 

606 

663 

721 

778 

836 

894 

912 

970 

1028 

49 

50 

107 

107 

164 

165 

222 

223 

240 

241 

298 

299 

356 

357 

414 

415 

472 

473 

530 

531 

588 

589 

49 

50 

006 

607 

664 

721 

722 

779 

780 

837 

838 

895 

896 

913 

914 

971 

972 

1029 

1030 

51 

52 

53 

54 

55 

56 

57 

108 

109 

111 

112 

113 

114 

115 

166 

167 

169 

170 

171 

172 

172 

224 

225 

227 

228 

228 

229 

230 

242 

243 

245 

246 

247 

247 

248 

300 

301 

303 

303 

304 

305 

306 

358 

359 

360 
861 

862 

363 

364 

416 

417 

418 

419 

420 

421 

422 

474 

475 

476 

477 

478 

479 

480 

532 

533 

534 

535 

636 

537 

538 

590 

591 

592 

593 

594 
’595 

596 

51 

52 

53 

54 

55 

56 

57 

608 

609 

610 

611 

612 

613 

614 

665 

666 

668 

669 

670 

671 

672 

723 

724 

726 

727 

728 

729 

730 

781 

782 

784 

785 

788 

787 

787 

839 

840 
842 

842 

843 

844 

845 

897 

898 

899 

900 

901 

902 

903 

915 

916 

917 

918 

919 

920 

921 

973 

974 

975 

976 

977 

978 

979 

1031 

1032 

1033 

1034 

1035 

1036 

58 

116 

473 

231 

249 

807 

865 

423 

481 

539 

597 

58 

615 

673 

730 

788 

846 

904 

922 

980 

X Mu/ 

ices 
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A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

1 

1039 

1097 

1155 

1213 

1231 

1288 

1346 

1404 

2 

1040 

1098 

1156 

1214 

1232 

1289 

1347 

1405 

3 

1041 

1099 

1157 

1214 

1232 

1290 

1348 

1406 

4 

1042 

1100 

1158 

1215 

1233 

1291 

1349 

1407 

5 

1043 

1101 

1158 

1216 

1234 

1292 

1350 

1408 

6 

1044 

1102 

1159 

1217 

1235 

1293 

1351 

1409 

7 

1045 

1103 

1161 

1219 

1237 

1295 

1353 

1410 

8 

1046 

1104 

1162 

1220 

1238 

1296 

1353 

1411 

9 

1047 

1305 

1163 

1221 

1239 

1297 

1354 

1412 

10 

1048 

1106 

1104 

1222 

1240 

1297 

1355 

14l3 

11 

1049 

1107 

1105 

1223 

1241 

1298 

1356 

1414 

12 

1050 

1108 

1166 

1223 

1242 

1299 

1357 

1415 

13 

1051 

1109 

1167 

1224 

1242 

1300 

1358 

1416 

14 

1052 

mo 

1167 

1225 

1243 

130! 

1359 

1417 

15 

1053 

1111 

1169 

1227 

1245 

1303 

1361 

1418 

16 

1054 

1112 

1170 

1228 

1246 

1304 

1362 

1419 

17 

1055 

1113 

1171 

1229 

1247 

1305 

1362 

1420 

18 

1056 

1114 

1172 

1230 

1248 

1306 

1363 

1421 

19 

1057 

1115 

1173 

1231 

1249 

1307 

1364 

1422 

20 

3068 

1116 

1174 

1232 

1250 

1307 

1365 

1423 

21 

1059 

1117 

1175 

1232 

1250 

1308 

1366 

1424 

22 

1060 

1118 

1176 

1233 

1251 

1309 

1367 

1425 

23 

3061 

1119 

1177 

123k 

1252 

1310 

1368 

1426 

24 

1062' 

1120 

1177 

1235 

1253 

* 1311 

1369 

1427 

25 

1063 

1121 

3178 

1236 

1254 

1312 

1370 

1428 

26 

1001 

f 1122 

1180 

im 

1256 

1314 

1372 

L429 

27 

1005 

1123 

1181 


1257 

1315 

1372 

1430 

28 

1066 

1124 

1182 

mo 

1258 

1315 

1373 

1431 

29 

1067 

1125 

1183 

I2kl 

1259 

131C 

1374 

1432 

30 

1068 

1126 

1184 

I2k2 

1260 

1317 

1375 

1433 

31 

1069 

1127 

1185 


1260 

1318 

1376 

1434 

32 

10:0 

1128 

1185 

12r3 

1261 

1319 

1377 

1435 

33 

1071 

1129 

1186 

12U 

1202 

1320 

1378 

1436 

34 

1072 

1130 

1188 

12k5 

1264 

1322 

1380 

1437 

35 

1073 

1131 

1189 

mo 

1205 

1323 

1380 

1438 

36 

3 074 

1132 

1190 

I2k7 

1260 

1324 

1381 

1439 

37 

1075 

1133 

1191 

12k8 

1207 

1325 

1382 

1440 

38 

1076 

1134 

1192 

12k9 

1268 

1325 

1383 

1441 

39 

1077 

1135 

3193 

1250 

1269 

1326 

1384 

1442 

40 

1078 

1136 

1194 

1251 

1269 

1327 

1385 

1443 

41 

1079 

1137 

1195 

1252 

1270 

1328 

1386 

1444 

42 

1089 

1338 

1196 

1253 

1271 

1329 

1387 

1445 

43 

1081 

1139 

1196 

185k 

1272 

1330 

1388 

1446 

44 

1032 

1140 

1198 

1256 

1274 

1332 

1390 

1447 

45 

3083 

1141 

1199 

1257 

1275 

1333 

1390 

1448 

46 

1084 

1142 

1200 

1253 

1276 

1334 

1391 

1449 

47 

1085 

1143 

1201 

1259 

1277 

1334 

1392 

1450 

48 

1086 

1144 

1202 

1260 

1278 

1335 

1393 

1451 

49 

1087 

1145 

1203 

1260 

1279 

1336 

1394 

1452 

50 

1088 

1146 

1204 

mi 

1279 

1337 

1395 

1453 

51 

1089 

1147 

1204 

1262 

1280 

1338 

1396 

1454 

52 

1090 

1148 

1205 

1263 

1281 

1339 

1397 

1455 

53 

1091 

1149 

1207 

1265 

1283 

1341 

1399 

1450 

54 

109*2 

1150 

1208 

1866 

1284 

1342 

1399 

1157 

55 

1093 

1151 

3209 

1267 

1285 

1343 

1400 

1458 

56 

1094 

1152 

1210 

1268 

1286 

1344 

140! 

1459 

57 

1095 

1153 

1211 

1269 

1287 

1344 

1402 

1460 

58 

1090 

1154 

1212 

1269 

1288 

1345 

H03 

1461 
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A.D. 

A.D. 

1462 

1520 

1463 

1621 

1464 

1522 

1465 

1523 

1460 

1524 

1467 

1525 

1468 

1526 

1469 

1527 

1470 

1528 

1471 

1529 

1472 

1530 

1473 

1531 

1474 

1632 

1475 

1533 

1476 

1534 

1477 

1535 

1478 

1536 

1479 

1537 

1480 

1538 

1481 

1539 

1482 

15k0 

1483 

15kl 

1484 

15k2 

1485 

15k3 

1486 

15kk 

1487 

15k5 

1488 

15k6 

1489 

15k7 

1490 

15k8 

1491 

15k9 

1492 

1550 

1493 

1551 

1494 

1552 

1495 

1553 

1496 

155k 

1497 

1555 

1498 

1556 

1499 

1557 

1500 

1558 

1501 

1559 

1502 

1560 

1503 

1561 

1604 

1562 

1505 

1563 

1506 

156k 

1507 

1565 

1508 

1566 

1509 

1567 

1510 

1568 

16H 

1569 

1512 

1570 

1613 

1571 

1514 

1572 

1515 

1573 

1516 

157k 

1517 

1575 

1618 

1576 

1519 

1577 



A.D. 

A.D. 

A.D. 

A.D, 

1 

1538 

1596 

1654 

1712 

2 

1539 

1597 

1655 

1713 

3 

1540 

1598 

1656 

1711 

4 

1541 

1599 

1657 

1715 

5 

1542 

1600 

1058 

1716 

6 

1543 

1601 

1659 

1717 

7 

1544 

1602 

1660 

1718 

8 

1645 

1603 

1661 

1719 

9 

1546 

1604 

1662 

1720 

10 

1547 

1605 

1663 

1721 

11 

1548 

1606 

1664 

1722 

12 

1549 

1607 

1665 

1723 

13 

1550 

1608 

1666 

1721 

14 

1551 

1609 

1667 

1725 

15 

1552 

1610 

1608 

1726 

16 

1553 

1611 

1609 

1727 

17 

1554 

1612 

1670 

1728 

18 

1555 

1613 

1671 

1729 

19 

1556 

1614 

1672 

1730 

20 

. 1557 

1615 

1073 

1731 

21 

1558 

1616 

1074 

1732 

22 

1559 

1017 

1675 

1733 

23 

1560 

1618 

1676 

1731 

24 

1561 

1619 

1677 

1735 

25 

1562 

1620 

1678 

1736 

26 

1563 

1621 

1679 

1737 

27 

1564 

1622 

1080 

1738 

28 

1565 

1623 

1681 

1739 

29 

1560 

1624 

1682 

1740 

30 

1567 

1625 

1683 

1711 

31 

1568 

1626 

1684 

1742 

32 

1639 

1627 

1685 

1713 

33 

1570 

1628 

1686 

1741 

3 % 

1571 

1629 

1687 

1715 

35 

1572 

1630 

1688 

1716 

36 

. 1573 

1631 

1689 

1717 

37 

1574 

1632 

-1690 

1718 

38 

1575 

1633 

1091 

1719 

39 

1576 

1634 

1692 

1750 

40 

1577 

1635 

1693 

1751 

41 

1578 

1636 

1694 

1752 

42 

1579 

1637 

1895 

1753 

43 

1680 

1638 

1696 

1751 

44 

1581 

1639 

1697 

1755 

45 

1582 

1640 

1698 

1756 

46 

1583 

1641 

1699 

1757 

47 

1584 

1642 

1700 

1758 

48 

1585 

1643 

1701 

1759 

49 

L6S6 

1644 

1702 

1760 

50 

1587 

1645 

1703 

1761 

51 

1588 

1646 

1704 

1762 

52 

1589 

1047 

1705 

1763 

53 

1590 

1648 

1706 

1764 

54 

1591 

1049 

1707 

1765 

55 

1592 

1660 

1708 

1766 

56 

1593 

1651 

1709 

1767 

57 

1594 

1652 

1710 

1768 

58 

1596 

1653 

1711 

1-769 


A.D. 

A.D. 

A.D. 

A.D. 

A.D- 

1770 

1827 

1885 

1903 

1961 

1771 

1828 

1886 

1904 

1962 

1771 

1829 

1887 

1805 

1963 

1772 

1830 

1888 

1906 

1964 

1773 

1831 

1889 

1C07 

1965 

1774 

1832 

1890 

1908 

1966 

1776 

1834 

1892 

1910 

1967 

1777 

1835 

1893 

1911 

1968 

1778 

1836 

1893 

1911 

1969 

1779 

1836 

1894 

1912 

1970 

1780 

1837 

1895 

1913 

1971 

1781 

1838 

1896 

1914 

1972 

1781 

1839 

1897 

1915 

1973 

1782 

1840 

1898 

1916 

1974 

1781 

1842 

1900 

1918 

1976 

1785 

1843 

1901 

1919 

1976 

1786 

1844 

1901 

1920 

1977 

1787 

1845 

1902 

1920 

1978 

1788 

1846 

1903 

1921 

1979 

1789 

1846 

190k 

1922 

1980 

1790 

1847 

1905 

1923 

1981 

1790 

1848 

1906 

1924 

1982 

1791 

1849 

1907 

1925 

1983 

1792 

1850 

1908 

1926 

1984 

1793 

1851 

1909 

1927 

1985 

1795 

1853 

1911 

1929 

1986 

1796 

1854 

1911 

1930 

1887 

1797 

1855 

1912 

1930 

1988 

1798 

1855 

1913 

1931 

1P89 

1799 ' 

1856 

191k 

1932 

1890 

1799 

1857 

1915 

1933 

1991 

1800 

18.58 

1916 

1934 

1992 

1801 

1859 

1917 

1935 

1993 

1803 

1861 . 

1919 

1937 

1995 

1804 

1802 

1920 

1938 

1995 

1805 

1863 

1920 

1939 

1996 

1806 

1864 

1921 

1939 

1997 

1807 

1864 

1922 

1940 

1998 

1808 

1865 

1923 

1941 

1999 

1809 

1866 

192k 

- 1942 

2000 

1809 

1867 

1925 

1943 

2001 

1810 

1868 

1926 

1944 

2002 

1811 

1869 

1927 

1945 

2003 

1813 

1871 

1929 

1947 

2004 

1814 

1872 

1930 

1948 

2005 

1815 

1873 

2930 

1948 

2006 

1816 

1874 

1931 

1949 

2007 

1817 

1874 

1932 

1950 

2008 

1818 

1875 

1933 

1951 

2009 

1818 

1876 

193k 

1952 

2010 

1819 

1877 

1935 

1953 

2011 

1820 

1878 

1936 

1954 

2012 

1822 

1880 

1938 

1956 

2014 

1823 

1881 

1939 

1957 

2014 

1821 

1882 

1939 

1958 

2015 

1825 

1883 

19k0 

1958 

2016 

1826 

1883 

19kl 

1959 

2017 

1827 

188-4 

19k2 

1960 

2018 
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Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs, Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yre. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. Yrs. Dys. 

Yrs. Dys. 
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Cyclic Tariation ; 

-•08 
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+ *05 

-•03 










add algebraically 

+ •22 

+ •14 

-•12 

-•20 

-•29 

+ •18 

+ •10 

+ *01 

-•07 

-16 

-•24 

+ •23 +*15 

+ *06 

to fig. in col. 2, 

Yrs. Dya. 

Yra. Dys. 

Yrg. Dys. 

Yrs. Dys 

. Yrs. Dys 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dyg. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. Yrs. Dys. 

Yrs. Dy«. 


8nn from 

Successive 

oo 

tO -is 

X At 

kO -rjt 


node. 

differences. 

+ 1 

+ 1 

0) 

(2) 

(3) 

(4) 

(«) 

N. 


A.D. % 

59 

117 
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N.' 

180°"38 

306 8* 

54* 

329*5 

288-4 

247-3 

258 0* 

2169* 

1758* 

134*7 

93-6* 

N. 

52-5* 

632 

22-i« 

3462* 

3051* 

2640 

222-G* 

181-8 

192-5* 

151-4 

f\ 

105°'O4 

-32V5 

*0* 

—344-3 

—303-2 

—262-1 

—272S 

—231-7 

1906 

149-5 

108-4 

F. 

673 

78V 

50-9 

-36V0 

—319-9 

—278S 

—2377 

196-6 

201-3 

1662 



A.D. 9 

1047 

1105 

1163 

1221 

1239 

1297 

1354 

1412 

1470 


1528 

1546 

1604 

1662 

1720 

1778 

1836 



1969 

F 

11°*09 

103’9 

1677 

. 120*0 

85*5 

444 

551 

140 

338*1 

297-0 

255*9 

F. 

214-8 

225’5 

184*4 

143-3 

102-2 

611 

200 

344'1 

— 354*8 

3187 

£ . 
N 

35fi c, 60 

1187 

182-5* 

141'4 

100*3* 

59*2* 

699* 

288* 

—352-9 

—311*8* 

—2707 

N. 

-— 229*6* . 

, —240-3* 

1992 

158-1* 

1170* 

75-9 

34*8 

—358-9* 

4’4 

—328-5 

F. 

uyu w 

187°*07 

2811 

3449 

3038 

262*7 

221*6 

2323 

191 2 

150*1 

109*0 

679 

F. 

26*8 

37 5 

—361 1 

320-5 

279*4 

2388 

197-2 

150*1 

1C6-8 

125*7 

n! 

172°-88 

—395‘9 

—359-7* 

— 3l8’6 

—277*5 

—236-4 

—2471* 

2060 

1649* 

123-8 

82-7 

N. 

41-6 

523* 

11-2* 

—3353 

—294-2 

—253-1 

2120* 

170*9* 

181*6 

140-5 



A.D. 10 

1048 

1106 

1164 

1222 

1240 


1355 

1413 

1471 


1529 

1547 

1605 

1663 

1721 

1779 


1894 

1912 

1970 


18 r ‘98 
a c -65 
848° 31 
194 90 
179*62 
164° *29 


10 *94 
356*60 
340°*26 
I88°’9i 
17l°'58 


7 8'3 
930 
107-8 
265*4 
2702 
-2S5 0 

AD. 11 

W4 

821 

96-9 

244-6 

—2593 


ite'i 

1569 

1710 

3192* 

3340 
-543 7 

1049 

131'H 
146*0 
1601 
308’A 
—323*2 


10 to 

1158 
130-5* 
278 1* 
292*9 
-307’t 

1107 

901 
104 9 
U9‘6 
267*3* 
■—282'1 


59-9 
74*7 
89-4* 
237 0* 
2518 
— 266'5 

1165 

49-0 

638 

78-5 

2262 

—241-0 


188 
33*6 
483 
195*9 
2107 
— 225-4 

1223 

7 9 
227 
37-4 
185-1* 
199-9 


29-5 

44*3 
590* 
206-6 
221*4 
-236 1 


-3536 
3*2 
179 
165'5 
180*3 
195-0 


1241 1298 

18 6 342'7 

33-4 —857-5 
48-1 7-0 

195 8* 1547* 

— 210 6 169 5 


312-5 
3273 
— 342-0 
124-4 
1392 
1539 

1356 

301-6 

3164 

—3311 

113-6 

128‘4 


211-4 2303 

280 2 2451 

—300-9 — 259-8 


83-3 

98*1 

112S 


422 

570 

117 


1414 1472 

260-5 219'4 

2753 234-2 

—290-0 —248-9 
72'5* 31-4* 

87 8 46*2 


N. 

F. 

N. 

N. 

F. 

N. 


N. 

F. 

N. 

N. 

F. 


1892 

204-0 

—218-7* 

1 * 1 * 

159 

306 

1530 

178-3 
193-1 
2078 
— 355-5 
5 1 


1999 

214-7 

—229*4 

11-8 

26-6 

41-3 

1548 

189-0 
203-8 
— 218-5 
0 9* 
15-8 


158-8 

1736 

188*3 

335-9 

—350-7 


117-7 

132-5 

147-2 

294-8* 

3096 


76-6 
91 4 
1001 * 
2537 
2685 


0-2 —324*3 —2832 

1606 1664 1722 

147-8 106-8 65-7 

1627 121-6 80-5 

177 4 136*3 95-2 

325-1 * 284*0* 2429 

—339-9 —2988 —267*7 


355 
503 
65-0 
212 6 
227*4 
—2421 

1780 

24‘6 

39*4 

541 

201-8 

—216-6 


—359'6 
9-2 
23 9 
1715 
186*3 
2010 

1837 

348-7 
—363-5 
ISO 
160 7 

175-5 


318-5 

338*3 

—3480 

130-4* 

145-2 

1599 

1895 

307 6 
3224 
—337-1 

1196* 

1344 


329-2 
3440 
*—3587 
141-1 
155-9 
170-6 


288-1 
802*9 
-817-6 
100 0 
314*8 
129-5 


1913 1971 


318-8 

3331 

-347-8 

130*3 

145*1 


27T2 

2920 

306-7 

89‘2 

104‘0 


N. 2°‘89 
F. 347°-55 
F. 194°*20 
N. 178°-87 


10°18 
354’-84 
186°18 
170°-82 


AD 12 

1050 

1108 

1166 


1242 

1299 

1357 

1415 

1473 


1531 

1549 

1607 

1665 

1723 

1781 

1838 

1896 

1914 

1972 

56 5 

120-3 

79-2* 

38-1* 

—362'2 

7*7 

3318* 

290 7* 

249’6 

208S 

N. 

167-4 

1781* 

137-0 

95‘9 

54‘8* 

137 

3378 

296- 7 

3074 

268*3 

71*2 

135-1 

940 

52-9 

11-8 

225 

—3466 

—305-5 

—264-4 

—223 3 

F. 

182-2 

192*9 

151 8 

110 7 

69’6 

28’ 5 

—352*6 

—3115 

--3222 

— 281'1 

218'9 

282-7 

241-6 

2005 

159-4 

1701 

1290 

87-9 

46-8 

5/ 

F. 

329-9 

340 5 

299-4 

258S 

2172 

176 1 

1350 

93-9 

1046 

63-5 

—233*7 

—297*5* 

—256-4 

—215-3 

174-2 

18F9* 

143-8* 

1027* 

61-6* 205* 

N. 

— 344-6 

—355-3* 

-314 2* 

—2731* 

— 232’0 

190-9* 

J49-8 

108- 7 

119-4 

78*3 

A.D 13 

1051 

1109 

1167 

1224 


1300 

1358 

1416 

1474 


1532 

1550 

1608 

1666 

1724 


1839 

1897 

1915 

1973 

308 

946 

535 

12‘4 

336 5 

347*2 

306-1 

2 650 

2239 

182-8 

F. 

141-7 

152-4 

111-3 

70-2 

29-1 

—3532 

3120 

2710 

281*7 

2406 

45’6 

109*4 

683* 

27-2* 

3513 

—362-0* 

—320-9 

—279-8* 

—238-7 

197-6* 

N. 

1565* 

161-2 

126*1 

85-0* 

43»9 

28 

—326*9* 

—285‘8* 

—296*6 

—255 4 

2080 

2718 

2307 

189-6 

148-5 

169*2 

1181 

770 

35'9 —360 0 

F, 

3189 

329*6 

288*5 

2474 

206-3 

165*2 

1241 

83 0 

93-7 

52-6 

—222-8 

286-6 

---245*5* 

204-4 

163 3 

174‘0 

132-9* 

91-8* 

50-7 

9'6 

N. 

— 333-7 

-344-4 

- 303-3 

— 262-2 

— 221-1 

180 0* 

138-9* 

97S 

108-5 

61-4 


TABLE IVrL.—CYCLES OF RECURRENCE OP SOLAR AND LUNAR, ECLIPSES 341 




Ml tosr^ 



TABLE XV-L->cd»i. 

Cycles of recurrence of Eclipses—Solar and Lunar— con*. 

yr8.Dj8.Yrs.Djs, Yrs. Djs. Yrs. Dye. Yrs. Dys. Yrs. Dys. Yrs.Dys. Yrs. Dyg. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. 


Q 

fH 

10 9 

CO 

9 

h 9 

0> 9 

N * 

10 9 


H _ 

0> 

Cyclic variation ; 

£ ^ 

•0 co 

t-i « 

. 00 

ri m 

N 

H 

A* 

«■* 

2 a 

i-4 o« 


2 s 

CO >-< 

<0 3 

CO AS 

03 V 

* S 

CO • 

* ^ 

» o 

SO o 

add algebraically 
to fig. in col. 2. 

-08 

-17 


-25 

+ •22 

+ 14 

+ *05 

-03 

-12 

-‘20 

-•29 


Yrs. Dy». Yrs. Dys. 

Yrs. 

Dys. 

Yrs. Dys. 

Yrs.Dys. 

Yrs. Dya. 

Yrs. Dye. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 


» *• 

* £ 

3 s 

CD eo 

+ 18 

+ 10 

Yrs. Dys. 

Yrs. Dyi 


% 


Yrs. Dys. 

Tr». Dys. 

Yrs. Dys. 

Yrs. DyB. 

Yrs. Dys. 

Yrs. Djs. 

Yrs. Dys. 

OQ ** 

5 1 

o ^ 

w g 

t* £ 

CO 9 

® 5 

846 

1764 

864 

1871 

922 

1400 

980 

104-9 

+ 01 

- 07 

-16 

— *24 

+ 23 

+ 15 

+ 06 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys. 

Yrs. Dys, 

Yrs. Dye. 

Yre. Dya. 

Yrs. Djs. 


Son from 

Successive 

op A* 

00 .H 

m + 

58 

41 1 

*> 

oo 6 

»—t ft 

s 5 

ft 

00 Aj 

sc A* 

lO + 

f< 

ao At 

S + 

58 

41*1 


00 ft 

»o 

N 

op 6 

ft ft 

00 -At 
to + 

ft 

oc A* 

«0 T#« 

ft 

oo A* 

te 

ft 

05 fj 

O ^ 

58 

411 

oo 6 

ft f 

oo Aj 

IO TP 

30 A< 
to + 

+ t 

(22) 

(1) 

node. 

(*) 

differences. 

(3) 

+ 1 

(4) 

+ I 

(6) 

+ 1 

W 

+ + 

(7) 

+ i 

(3) 

+ ! 

(9) 

+ 1 
(10) 

+ i 

(ID 

+ 1 
(12) 


+ 1 
(18) 

+ + 

(14) 

+ 1 
(15) 

+ 1 
(16) 

+ i 
(17) 

+ 1 
(18) 

+. 1 
(19) 

+ + 

(20) 

+ 1 
<2l) 

N. 

17°-47 

A.D. 14 

52 

71 

3393 

129 

288-1 

187 

247-0 

205 

357-7 

263 

216-6 

321 

175-5 

379 

134-4 

437 

933 

495 

52-2 

N. 

553 

111 

571 

2V8 

345-9 

686 

304-8 

744 

2637 

802 

222-6 

860 

1815 

878 

192-3 

936 

151-1 

994 

1200 

F, 

2°13 

19-9 

344-0 

3029 

261*8 

2?2-5 

2314 

1903 

149-2 

1081 

670 

F. 

259 

366 

—360-7 

319*0 

2785 

237 4 

196-3 

2070 

165-9 

1248 

N. 

346° *79 

347 

—558-7 

—317 6 

—276'5 

—287-2 

—2461 

205 1 

1640* 

1229 

818 

N. 

40-1 

51-4 

10-3 

—334-4 

—293-3 

—2522* 

211-1* 

—221*8 

1807* 

139*6 

X. 

193°44 

ms 

m 141-3 

Q 100*2 

oft 59*1 

(G 69*8 

~ 287 

—852-8 

3117 

270-6 

2295 

N. 

188'4 

199-1 

q158*0 

0*172-8 

j. 110*9 

IA 75 ’ 8 

m 347* 

—358-8* 

43 

828*4* 

287 3* 

V. 

i78°-n 

1971 

21!»1 

§1150 

§ 73 9 

O 84 6 

o 43 5 

2*4 

328 5 

2854 

2443 

F. 

203 2 

2139 

S131 7 

4 90 6 

O 49 5 

8*4 

191 

3432 

3024 

>•. 

1G2 5 77 

21V9 

110-8 

H J2$-7 

*"• 98'6 

C4 99-3 

58 3 

171 

—341-2 

-300* 1 

—2590 

N. 

—2179 

—2286 

<0 181-5 

<0 146-4 

N 105-3 

CO 64-2 

23-1 

00‘S 

•— 357 9 

-010*8 

N. 

9°‘42 

— 359’5 

318-3 

317 3 

236-1 

246'8 

205-7 

164'6 

123-5 

82-4 

41-3 

N. 

02* 

109 

335-0 

293’9 

252'8 

2117 

110-6 

18V3 

140-2 

991 

F. 

354°‘09 

90 

—333 1 

— 292" 0 

—250-9 

—261*6 

—220-5 

179*4 

138*3 

97*2 

561 

F. 

160 

26‘7 

—3498 

—3087 

—2676 

—226*5 

1854 

1961 

155*0 

1134 

N. 

185°‘39 

A.D. 15 

171 5 

73 

130-3* 

131 

89*2 

189 

48 1* 

207 

58*8* 

265 

177 

322 

341 8 

380 

300-7* 

438 

2596* 

496 

218-5* 

N. 

554 

177-4 

572 

1881* 

630 

147*0* 

688 

1059* 

746 

64S* 

804 

237 

861 

347*8* 

879 

—3585 

937 

317-4* 

995 

276-3 

F. 

170°*06 

186-2 

1451 

1040 

629 

736 

325 

—356-6 

—315*5 

—274-4 

—233-3 

F. 

192-2 

— 202'9 

161*8 

120-7 

79*6 

38S 

—3626 

81 

—3322 

— 291*1 

X. 

1° 38 

348-6 

307 5* 

500*4 

225-3* 

2360 

194’9 

153-8 

1127* 

71-6 

305 

N. 

— 354-6* 

00* 

324*2* 

283 1 

242-0 

2009 

159*6* 

1705* 

129-4 

88-3 

F, 

346° 04 

—3634 

—3333 

-381-3 

—: 240-1 

—250-8 

—2097 

168*6 

127'5 

86-4 

45-3 

F. 

4'2 

14-9 

—009’0 

—291-9 

—356-8 

2157 

1746 

1853 

144'2 

1031 

F. 

192*69 

A.D. 16 

145-8 

74 

104*1 

132 

63-6 

190 

22 5 

208 

33 2 

—357*4 

323 

316 3 

381 

215-2 

439 

234-1 

497 

1930 

F. 

555 

1518 

573 

162-5 

• 631 

121-4 

689 

80S 

747 

39*2 

—363*4 

862 

322 3 

880 

333 0 

938 

291 9 

996 

250-8 

N. 

177°-35 

160*6* 

119-5 

78-4* 

373* 

48-0 

6-9* 

—331 2* 

—2901* 

—249-0 

—207-8 

N. 

1666 

177 o* 

1302 

951 

54 0* 

12*9 

—007-1 

—347-8 

—306*7* 

—265*6* 

F. 

8°Q0 

8230 

28V9 

240*8 

199’7 

210-4 

169-3 

128-2 

87-1 

46*0 

49 

F. 

3291 

339-8 

298*7 

2576 

216-5 

175-4 

134-3 

145 0 

108-9 

62-8 

N. 

363*33 

—3377* 

—296-6 

—2565 

— 3l4'4 

—225 1* 

184-0* 

142*9 

101'8 

eo-7* 

19*6 

N. 

—343*8 

—354-5* 

—313*4* 

—2723 

—231 2* 

1901 

149*0* 

1697 

118*6* 

77*5 

N. 

199°"98 

A.D. 17 

1301 

75 

70-0 

133 

3T9 

190 

—363-1 

209 

1-5 

266 

331-6 

324 

390-5 

382 

249-4 

440 

208-3 

498 

1672 

N. 

556 

126-1 

574 

136-8 

632 

95-1 

690 

54-6 

748 

13-5 

805 

337-6 

863 

296 5 

881 

307-2 

939 

266-1 

997 

2250 

F. 

184°-64 

1349 

93*8 

627 

11-6 

223 

346-4 

3053 

264*2 

223 1 

182*0 

F. 

140'9 

151*8 

110*5 * 

69*4 

283 

—352-4 

31V3 

322*0 

2809 

2398 

N. 

169°*31 

1497 

108-5 

07*4 

36-3 

370 

—3611 

— 320‘0 

—278 9 

— 237-8 

1967 

N. 

155 6 

1663* 

125 2 

84l 

43-0 

19 

—326 0 

—336-7 

—2956 

—254-5 

N. 

15°*95 

391-3 

356-8 

3151 

1740 

184-1 

1436 

103 5 

61-4 

20-3 

344-5 

N. 

SOS'4 

3141 

2730 

2319 

190-8 

149-7 

108-6 

119‘3 

7 8'2 

371 

F. 

0°62 

812-1 

2710 

229-9 

188*8 

1995 

158*4 

117*3 

76 2 

351 

—359*3 

F. 

318*2 

328-9 

287*8 

246-7 

205*6 

104 5 

123-4 

1341 

93*0 

51 9 

N. 

345°-28 

— 336‘8 

—285*7 

—244'6 

— 203*6 

214*2 

173 1 

1320 

90-9 

49*8 

8-7 

N. 

—332-8 

' -040 0 

— 302-5 

—261-4 

—2203 

179-2* 

1381* 

1487 

107-6* 

665 

N. 

101°-93 

A.D. 18 

109-2 

76 

68*1 

134 

270 

191 

—3612 

—361-9 

267 

320 8 

325 

279-7* 

383 

238-6* 

441 

197*6 

499 

156*4 

N. 

557 

115 3 

575 

1260 

633 

84'9* 

691 

438 

749 

2*7* 

806 

326-6* 

864 

2857 

882 

296-4 

940 

255 3 

998 

214-2* 

F. 

170°*59 

1240 

82-9 

41*8 

0-7 

11*4 

335*6 

294-5 

253-4 

2123 

171*2 

F. 

1301 

140*8 

997 

58*6 

17*6 

341-6 

300*5 

311*2 

270*1 

229 0 

N. 

161°‘26 

138 8 

9T1 

56-6 

15-5 

26'2 

— 3503 

—309-3 

—268-1 

— 227-0 

1859 

N. 

144-8 

155-5 

114-4 

73-3 

32'2 

—356 3 

—315'2 

—325-9 

—284-8 

—243- 7 

X. 

7°'91 

286-4 

345-3 

304-8 

163-1 

173-8 

132-1 

196 

50-5 

9-4 

333-5* 

N. 

292-4 

3031 

262-0 

2209 

119-8 

1387 

97‘6 

108*3* 

61-2 

*26-1 

F. 

852°-67 

— S01'3 

—2601 

—2190 

177*9 

188-6 

1475 

106*4 

05-3 

24*2 

—348 3 

F. 

—307-2 

—317*9 

—276*8 

—235-7 

194-6 

153-5 

1124 

123 1 

82*0 

40-9 

K. 

I88°*88 

A.D. 19 

98*4* 

77 

57*3 

135 

16* 2* 

192 

340*3* 

210 

—3510 

268 

308-9 

326 

268-8* 

384 

227*7 

442 

166-G* 

500 

145-5 

X. 

558 

H i-4 

576 

1151* 

634 

74-0 

692 

329* 

-357-1 

807 

3160* 

865 

274-9 

883 

285-6* 

941 

2445 

999 

203*4* 

F. 

168°55 

1131 

13-0 

30-9 

—3551 

0-5 

—324-6 

—283-5 

—2424 

201-3 

160-2 

F. 

1191 

3 29*8 

887 

476 

6-5 

-330-7 

—289-6 

—SOO’3 

- 259-2 

—218*3 

F. 

15°‘2 

360-8 

219-1 

1780 

137 5 

148-2 

101-1 

66-0 

24-9 

349-0* 

007-0 

F. 

266-8 

277‘S 

236-4 

1853 

154-2 

113-1 

7 20 

82-1 

416 

0 5 

K. 

369°-9 

—276-6* 

—9345 

193*4* 

153-3 

163*0 

121-9 

80*8* 

39-7* 

—363*8 

-332-1 

X. 

— 281-6 

—292-3* 

—251 2* 

- 210-1 
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TABIiB XV I, «• ~cont . 

Cycles of recurrence of Eclipses—Solar and Xmnar— cont. 
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TABLE IV-X—cont. 

Cycles of recurrence of Eclipses—Solar and lunar— cont. 
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144 2 

103*1* 

620* 

20-9 

N, 

3450 

—3557* 

1590 

117-9 

76-8 

35-7 

F. 

—3598 

353 

—3294 

351 

409 

467 

525 


583 

601 

659 

3213* 

280-2 

239-1* 

1980 

N. 

156*9* 

167-6 

126*5* 

—3361 

—2950 

—253-9 

—212-8 

F. 

1717 

182-5 

141*4 

1333 

92'2* 

511* 

10-0 

N. 

334*1* 

344 8 

3037* 

1481 

1070 

65-9 

24-8 

F. 

—348-1 

— 359-6 

—318 5 

352 

410 

468 

526 


584 

602 

660 

295-6 

—310*4 

307*8 

254‘5 
—269-3* 

213-4 

—228*2* 

25*4 

112-3 

1871* 

3495 

F. 

N. 

131-2 

14V9 

100-8 

66'5 

F* 

140 U 

30S-4 • 

lOO / 

3191 

JLlu 

2780 

122*4* 

8T3 

40-2 

—364-3 

N. 

— 323'2 

— 335‘9 

—292-8 

353 

411 

469 

527 


585 

603 

661 

2100 

228-9 

181-8 

146-1 

N. 

105-6 

116-3 

75‘2 

2S4’8 

2437 

202*6 

161*5 

F. 

1204 

131*1 

900 

—299'6* 

—258 5 

217-4* 

176-3 

N. 

135*2* 

145*9 

104 8* 

81*9 

40*8 

— 364-9 

323*8* 

N. 

282-7 

293 4* 

252-3 

96*6 

65-5 

144 

338*5 

F. 

297*4 

3081 

267*0 

11V4 

10-3 

29-2. 

^~353-$ 

N, 

.^312-2 

—32*9 

—, 281-8 
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Yrs. Dys. 

Yrs. Dys. 
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Yrs. Dys. 
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3D 
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fH 
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N 
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(16) 

(17) 

(18) 
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(20) 
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(22) 

713 

771 

829 

887 

905 

963 

1021 

335-6* 

294‘5 

2534* 

2123 

213'0 

181*9 

1408* 

— 350-4 

—309-3 

— 268-2 

— 221'1 

—23T8 

196*7 

1566 

1329 

9T8 

501 

96 

20-3 

344-4 

303 3 

147-6* 

1065* 

654 

243* 

350* 

—3591 

— 318'Q 

3100 

268'9 

2278 

186-1 

1974 

156’3 

1152 

714 

772 

830 

888 

906 

964 

1022 

—324-1 

—2836* 

—24*5 

2014* 

— 212-1 

171-0 

129 9 

1220 

80'9 

39*8 

—363*9 

99 

333-5 

292*4 

130-7* 

950 

545* 

131* 

24-1 

—348*2* 

— 307 1 

284-4 

2433 

20*2 

1611 

111-8 

130-7 

89-6 

299*1 

2580 

216-9 

1758 

186'5 

145*4 

10+3 

715 

773 

831 

889 

907 

965 

1023 

—313-8 

—212-1 

-23V6 

1905 

5 01*2* 

160-1 

U9’0 

96‘3 

55-2 

l4l 

338-2 

348'9* 

301-8 

266-7 

2mi 

* 70 0 

2 28-9 

— 3530 

— 363’7 

322*6 

281'5 

£ 125-8* 

£ 84-1 

S « 3 ' 6 

2-5 

13-2 

—337’3 

—296-2 

* MS* 

232-4 

*191-3 

150*2* 

160*9 

119-8 

78*7* 

—2883 

—247-2 

—2061 

1650 

175*7 

1346 

93*5 

717 

775 

833 

890 

908 

966 

1024 

85-4 

443* 

3 2* 

327*3 

338-0 

296-9 

2558* 

100’3 

59-2 

18*1 

—Ste 8 —352-9 

—311-8 

—2707 

26*6 

2215* 

180*4* 

13J3* 

1500 

108'9* 

678 

—277-4 

— 236-3 

195'2 

1541 

164-8 

123-1 

826 

718 

776 


891 

909 

967 

1025 

59-7 

18*6 

342-7 

30V6 

312-3 

271-2 

2301 

7+5 

33-4 

-3575* 

—316-4* - 

-3271 

— 2S6’0 

—244*9* 

230-9 

195-8 

1541 

1136 

124*3 

83-2 

421 

— 251-1 

210-6 

169'5* 

V1S : 5 

1391 

98-0 

56-9* 

719 


834 

892 

910 

968 

1026 

34-0 

—358-1 

S1T0 

815-9 

286-6 

245-5 

204-4 

48*8 

77 

331-8 

290-7 

301*4 

260*3 

2192 

63-7 

226 

-346 7* 

—305-6 —316*3* 

—275*2* 

—2341* 

211-2 

1101 

129-0 

87’9 

9S'6 

575 

18*4 

225*9 

184*8 

1437 

102*6 

1JS*3 

72*2 

31*1 

—240-7 

199-6 

158-5 

11T4 

128*1 

870 

45-9 
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Cyclic variation; 
add algebraically 
to fig. in ool. 2. 


TABLE lV-I*~cont. 

Cycles of recurrence of Eclipses—Solar and Lunar— cont. 
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s 
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H 1 
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o 
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H 
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Yrs. Dys. Yrs. Dyg. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. 


-08 -17 -25 4*'22 

Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. Yrs. Dys. 
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(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

(31) 

(32) (38) (34) 

(35) 

(38) 

(37) 

(38) 

(39) 

(40) 

(41) 



A D. 41 

1079 

1137 

1195 

1252 

1270 

1328 

1386 

1444 

1502 

1560 

1578 

1636 

1694 

1752 

1809 

1867 

1925 

1943 

2001 

E. 

I82°85 

85*9* 

997* 

58-6 

17*5* 

841-6* 

352*3 

311-2 

2701* 

2290* 

187*9* 

N. 14’i*8* 

157-5 

116*4* 

75*3 

842 

-858*3* 

317*2 

276*1 

286*8 

245*7 

F. 

I67 a, 51 

50'7 

224*5 

73*4 

32-3 

— 356'4 

—367 1 

—3260 

— 284-9 

—2438 

202*7 

F. 161*6 

172*3 

131*2 

90'1 

490 

7-9 

—3320 

—290-9 

—301-6 

—260-5 

F. 

14°16 

208*4 

262-2 

22V1 

180-0 

138-9 

U9-6 

108-5 

67*4 

263 

350*4 

F. 309-3 

320-0 

278-9 

23T8 

1967 

1556 

114-5 

7 34 

84-1 

43*0 

X. 

858°*82 

—2131 

—276*9* 

— 2358* 

1947* 

153*6 

1643 

123*2* 

82*1* 

410* 

—3661* 

N. —3240* 

—334*7 

—2936* 

—252 5 

—2114* 

170-3 

129*2* 

88*1 

98*3* 

57*7 

F. 

190°* 14 

103 

741 

330 

—3571 

3160 

321*7 

285*6 

244*5 

203-4 

162*3 

F. 121*2 

131-9 

90*8 

49-7 

8*6 

3327 

291*6 

250*5 

2612 

220-1 



A D 42 1080 

1138 

1196 

1253 

1271 

1329 

1387 

1445 

1503 

1561 

1579 

1637 

1695 

1753 

1810 

1868 

1926 

1944 

2002 

X. 

174°'80 

250 

88-8* 

47*7 

66 

—330 7 

—341 4* 

— 300‘3 

—259*2* 

—2181 

1770* 

N. 135*9* 

146*6* 

105-5 

64-4 

23*3* 

—347'4 

306-3 

—265-2 

—275*9 

—234-8 

F* 

6°’lt 

1875 

251*3 

210*2 

1691 

128*0 

1387 

97*6 

56*5 

151 

339 5 

F. 298*4 

309*1 

268*0 

226*9 

185*8 

144*7 

103*6 

62*5 

732 

32*1 

N. 

350°*78 

202*2 

— 660* 

2249 

183-8 

142*7 

163*4* 

1123 

71'2* 

301* 

—354 2 

X. —3131 

—3238* 

—282*7* 

—241*6* 

200*5* 

250*4 

118*3 

77*2 

67*9* 

46*8 


(A.merica ) 


X. 

197° 43 

8499 

48-5 

7-4 

3315 

290 4* 

801*1 

260-0 

2189 

1778 

1367 

N. 

956 

106-3 

65‘2 

24-1 

348*2 

3071 

mo 

224*0 

235-6 

1945 

F. 

182°*09 

—364-7 

63-2 

221 

346*2 

805*1 

3158 

274*7 

233*6 

192*5 

151*4 

F. 

110 3 

121*0 

79*9 

38*8 

—88**9 

321*8 

2807 

239*6 

2503 

209*2 



A D 43 1081 

1139 


1254 

1272 

1330 

1388 

1446 

1504 


1562 

1580 

1638 

1696 

1754 

1811 1869 

1927 

1945 

2003 

E. 

166°*75 

14-1 

77*9 

368 

—360-9 

—319-8 

—330-5 

—289'4 

—2483 

207-2 

166‘ 1 

N 

IIS'O 

135 i 7 

94-6 

535 

12-4 

—336-5 - 

-295-4 

—254*5 

—2650 

—223 9 

X. 

13°*40 

leva 

2256 

184-5 

N 143-4 

ID 1023 

CO 1130 

. 77*9 

* 30*6* 

— 354-9 

313-8 

N. 

373-7 

283-4 

242-3 

2012 

1601 

<M O 

77-9 « 

36*8 m 

47 5 

6-4 

F. 

35S°*07 

176-6 

240*4 

199*3 

0) 158*2 

10117*1 

£ 127*8 

CO 86*7 

oo 45-6 

4*5 

328 6 

F. 

2875 

298*2 

257*1 

216*0 

174*9 

iH J 83*8 N 

92*7 N 

51*6 <1 

62*3 

21-2 

X. 

342° 73 

191-3 

—255 l* 

2l40 

2 172*9* 

c *131-8 

C* 142*5 

CO ?01*4 

W dO-J 

192 

—343-3 

N. 

—302'2 

-312-9 

—27V8 

—2307 

189*6 

CD i48'5 O 

107-4 a 

dd’d 0) 

77*0 

35-9 

E. 

189°*38 

3390 

37*6 

—361*7 

” 320*6* 

f " , 279 , 5 

H g90*2 

h 4 249*1* 


166*9* 

125*8 

N. 

847 

95*4 

54*3 

J3*2* 

337*3 

H 296*2** 

255*1 H 

214*0 H 

224-7 

183-6 

F. 

174°*04 

—3537 

52*4 

11*3 

—885*4 

—294*3 

—305*0 

—263*9 

—222*8 

181*7 

140*6 

F. 

995 

110*2 

69*1 

28*0 

—352*1 

—311*0 - 

-269*9 

—228*8 

—239*5 

1984 




A D 44 1082 

1140 

1198 

1256 

1274 

1332 

1390 

1447 

1505 


1563 

1581 

1639 

1697 

1755 

1813 

1871 

1929 

1947 

2004 

N. 

5°*36 

1509 214-7 

173*6* 

132-5 

91*4* 

1021* 

610* 

199 

3440* 

302*9* 

N. 

261*8* 

2725 

231 '4 

190*3* 

1492* 

1081 

67 0* 

25 9* 

36 6 

—360 7 

F. 

350 02 

165*7 —229*6 

188*5 

147*4 

106*3 

117*0 

75*9 

318 

— 358’9 

—3178 

F 

-276*7 

—287*4 

—246 3 

—205-2 

164*1 

123 0 

81*9 

40 8 

51*5 

10‘4 

E. 

18l°*33 

328-1 267 

—350*8* 

309*7* 

2686 

279-3 

233-2 

1971* 

1560* 

114*9* 

E. 

73*8* 

81*5* 

43-4 

2-3 

326*4* 

285*3 

244*2* 

2031 

213-8 

172*7 

F. 

165°*99 

—342 9 41-5 

0-4 

— 324'5 

—283-4 

—2941 

—253-0 

2119 

1708 

129-7 

F. 

88-6 

993 

582 

17-1 

—341-2 

—3001 

— 259-0 

—217 9 

— 228*6 

187*5 



A D 45 1083 

1141 

1199 

1257 

1275 

1333 


1448 

1506 


1564 

1582 

1640 

1698 

1756 

1814 

1872 

1930 

1948 

2005 

F. 

12°*64 

125-2 1990 

147-9 

106 8 

65*7 

76-4 

35*3 

—359*4 

318-3 

277-2 

F. 

36-1 

246-8 

205-7 

64-6 

123-5 

824 

413 

0*2 

10*9 

335-0 

N. 

357 c *30 

140 0* —203*8* 

162*7* 

121 6 

80*5 

91*2* 

60*1 

8*9* 

—3330 

—291-9* 

N. 

—250-8 

—261*5* 

—220-4 

179-3* 

138-2 

97*1* 

5 0* 

149 

26 6* 

—349*7* 

F. 

188° 62 

302*4 1*0 

325*1 

284 0 

2429 

253*6 

212*5 

17V4 

1302 

891 

F. 

480 

58*7 

17 6 

341-7 

300*0 

259*5 

218 4 

177*3 

1880 

140*9 

E. 

178° 29 

—317-2 15-8 

—339 9 

—298S 

—2577 

—268-4 

—227 3 

186 2 

145*0 

1039* 

N. 

62 8 

73 5 

'32-4 

—356-5* 

—315-4 

—274-3 

—2332 

192-1 

202 2 

1617 



A.D. 46 1084 

1142 

1200 

1258 

1276 

1334 

1391 

1449 

1507 


1565 

1583 

1641 

1699 

1757 

1815 

1873 



2006 

19°*98 

99-6 

1633 

122-2 

81 1 

• 40-0 

507 

9-6 

3396 

292‘5 

251-4 

E. 

210 3 

22 V0 

179-9 

138 8 

97-7 

56 6 

15 5 

339 6 

350’S 

309 2 

4°*60 

114*4 

1781 

137*0 

959 

54-8 

65 5 

24-4 

348 4 

307-3 

266*2 

F. 

225 1 

235-8 

194-7 

153 6 

112-5 

7i-4 

30*3 

—364*4 

—365-1 

824*0 

349°**26 

1291* 

192*9 

151-8 

110-7 

69-6* 

80*3 

39-2* 

—363*2 

—322 1 

—2810 

X. 

—239-9 

—250*6* 

209*5* 

1684* 

127*3 

86*2* 

45*1 

4*0 

14*7 

—3388 

195°*9i 

276*8 

3405 

. 299-4 

258 8 

217-2 

227-9 

186-8 

145-6 

104 5 

63 4 

E. 

2 2 3 

330 

—357 i 

3180 

274‘9 

2338 

1927 

1516 

162 3 

. 722*2 

180°*57 

291*5 

-355*2 

3141 

2730 

231-9 

242 6 

201*5 

100*4 

119*3 

78 2 

F. 

37*1 

47*8 

6*7 

3308 

289*7 

248-6 

207*5 

1664 

1771 

136*0 

165°*24 

—3063 

4-8 

—328-9 

—287'8 

—246-7 

—257-4 

216-3 

175-2 

134-1 

930 

E. 

519 

626 

Si*5 

—345 6 

— -304-5 

—263‘4 

222-3 

1812 

191-9 

150-8 
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TABIjE ZV H—eont. 

Cycles of recurrence of Eclipses-Solar and Lunar-cc^t. 
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Yra. Dva. 

Yrs. Dya. 

Yra. Dys. 

Yrs. Dys. 

Yra. Dys. 

Yra. Dya. 

481 

471 

539 

60 

557 

167 

* £ 

* a 

O co 

d *- 

£ 1 

<0 « 

730 

258*0 

90 16 

90 •> 

r i-i 

r* <m 

— *20 

-•29 

+ •18 

+ 10 

+ •01 

-07 

- 10 

Yrs. Dys. 

Yrs. Dys. 
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Yra Dys. 

Yrs. Dys. 
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Yrs Dys, 
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A t D. 47 
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TABLE IV~M.—EXPLANATORY NOTE 


TABLE IV-M—EXPLANATORY NOTES 

Showing for each century A.D. the days of English calendar months 
corresponding to days of the Indian Solar year. 

This table will be found equally useful for Table IV-L and for Tables Y-A 
and Y-B. 

2. It shows, within a day or two, the English equivalent of the reckoning by 
completed days of the Indian Solar year. 

3. The heavy type figures running horizontally are the centuries A.1). The 
heavy type figures running vertically are days of the Indian Solar year. Only 
every fourth day of the Indian Solar year is shown in order to economize space. 

4. The century beginning with A.D. 1600 is shown twioe, once to indicate the 
reckoning in the United Kingdom where the new style was not adopted till A.D. 
1752, and again to indicate the reckoning in continental countries w'hich adopted 
the new style on 15th October A.D. 1582. 

5. For odd years in a century use the figure given in the table for the nearest 
century year. Thus for 1 January A.D. 640, use the figure which corresponds to 
1 January A.D. 700, i.e. t 286 days of the Indian Solar year. The year A.D. 600 
does not appear in the table and A.D. 550 which appears there was not so near to 
A.D. 640 as A.D. 700 was. 
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TABLE IV-IK. 

Correspondence of Sngiish calendar and days of the Indian Solar year A.B. 0 to A.D. 2000. 

(New style countries) New style (European Countries, exo. Russia). 


<SL 


£ * 


I 


u- ti 

° -2 S 

£*£co 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

a ^ 

O eS i. 

A.D. 

A.D. 

A.D. 

A.D, 

A.D. *8 g T 

A.D. 

A.D. 

A.D. 

A.D. 

a.d. «g a * 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

-.D. 

0 

100 

200 

350 

450 

ill 

550 

700 

800 

900 

1000 

« r C 

1-2 <§ 

1150 

1250 

1350 

1500 

1600 

a** & 

1600 

1750 

1775 

1800 

1850 

1900 

1950 

Q 






Q 





i 

3 





< 

=5 










0 

Mr. 15 

Mr. 16 

Mr. 17 

Mr. 18 

Mr. 19 

0 

Mr. 20 

Mr. 21 

Mr. 22 

Mr. 23 

Mr. 24 

0 

Mr. 25 

Mr. 26 

Mr. 27 

Mr. 28 

Mr. 29 

0 

Ap. 

8 

Ap. 9 

Ap. 10 

Ap. 11 

Ap. 12 

Ap. 

18 

Ap. 14 

4 

19 

20 

21 

22 

23 

4 

24 

25 

26 

27 

28 

4 

29 

30 

31 

Ap. 1 

Ap. 2 

4 

12 

13 

14 

15 

16 

17 

18 

8 

23 

24 

25 

26 

27 

8 

28 

29 

30 

31 

Ap. 1 

8 

Ap. 2 

Ap. 3 

Ap. 4 

5 

6 

8 


16 

17 

18 

19 

20 


21 

22 

12 

27 

28 

29 

30 

31 

12 

Ap. 1 

Ap. 2 

Ap. 3 

Ap. 4 

Ap. 5 

12 

6 

7 

8 

9 

10 

12 


20 

21 

22 

28 

24 


25 

26 

16 

31 

Ap. 1 

Ap. 2 

Ap. 3 

Ap. 4 

16 

5 

G 

7 

8 

9 

16 

10 

11 

12 

13 

14 

16 


24 

25 

20 

27 

28 


29 

30 

20 

Ap. 4 

5 

6 

7 

8 

20 

9 

10 

11 

12 

13 

20 

14 

15 

16 

17 

18 

20 


18 

29 

30 

My. 1 

My. 2 

My. 

3 

My. 4 

24 

8 

9 

10 

11 

12 

24 

13 

14 

15 

16 

17 

24 

18 

19 

20 

21 

22 

24 

My. 

2 

My. 3 

My. 4 

5 

0 

7 

8 

28 

12 

13 

14 

15 

16 

28 

17 

18 

19 

20 

21 

28 

22 

23 

24 

25 

26 

28 

6 

7 

8 

9 

1C 


11 

12 

22 

16 

17 

18 

19 

20 

32 

21 

22 

23 

24 

25 

32 

26 

27 

28 

29 

30 

32 


10 

11 

12 

13 

14 


15 

16 

36 

20 

21 

22 

23 

*4 

36 

25 

26 

27 

28 

29 

36 

30 

Mv. 1 

My. 2 

My. 3 

My. 4 

36 


14 

15 

16 

17 

18 


19 

20 

40 

24 

25 

26 

27 

28 

40 

29 

30 

My. 1 

My. 2 

My. 3 

40 

My. 4 

5 

6 

7 

8 

40 


18 

19 

20 

2i 

21 


23 

24 

44 

28 

29 

30 

My, ) 

My. 2 

44 

My. 3 

My. 4 

5 

0 

7 

44 

8 

9 

10 

11 

12 

44 


22 

23 

24 

25 

26 


27 

28 

48 

My. 2 

My. 3 

My. 4 

5 

6 

48 

7 

8 

9 

10 

11 

48 

12 

13 

14 

15 

16 

48 


26 

27 

28 

29 

30 


31 

Je. 1 

52 

6 

7 

8 

9 

>0 

52 

11 

12 

13 

14 

15 

52 

16 

17 

18 

19 

20 

52 


30 

31 

Je. 1 

J*. 2 

Je. 3 

Je. 

4 

Je. 5 

56 

10 

11 

12 

13 

14 

56 

15 

16 

17 

18 

39 

56 

20 

21 

22 

23 

24 

56 

Jo* 

3 

Je. 4 

5 

0 

7 


8 

9 

60 

14 

15 

16 

17 

18 

60 

19 

20 

21 

22 

23 

60 

24 

25 

26 

27 

28 

60 


7 

8 

9 

10 

11 


12 

13 

64 

18 

19 

20 

21 

22 

64 

23 

24 

25 

26 

27 

64 

28 

29 

30 

31 

Je. 1 

64 


11 

12 

13 

14 

16 


16 

17 

68 

22 

23 

24 

25 

26 

68 

27 

28 

29 

30 

31 

68 

Je, 1 

Je. 2 

Je. 3 

Je. 4 

5 

68 


35 

10 

17 

18 

19 


20 

21 

78 

26 

27 

28 

29 

30 

72 

31 

Je. 1 

Je. 2 

Je. 3 

Je. 4 

72 

5 

6 

7 

8 

9 

72 


19 

20 

21 

22 

28 


24 

25 

76 

30 

31 

Je. 1 

Je. 2 

Je. 3 

76 

Je. 4 

5 

6 

7 

8 

76 

9 

10 

11 

12 

13 

76 


23 

24 

25 

26 

27 


28 

29 

80 

Je. 3 

Je. 4 

5 

0 

7 

80 

8 

9 

10 

11 

12 

80 

13 

14 

15 

16 

17 

80 


27 

18 

29 

30 

JI. 1 

Jl. 

2 

Jl. 3 


0 

100 

200 

350 

450 


550 

700 

800 

900 

1000 


1150 

1250 

1350 

1500 

1600 


1600 

1750 

1775 

1800 

1850 

1900 

1950 

84 

Je. 7 

Je. 8 

Je. 9 

Je. 10 

Jo. n 

84 

Je. 12 

Je. 13 

Je. 14 

Je. 15 

Je. 16 

84 

Je. 17 

Je. 18 

Jo. 19 

Je. 20 

Je. 21 

84 

Jl. 

1 

Jl. 2 

Jl. 8 

Ji. 4 

Jl. 5 

Jl* 

6 

JL 7 

88 

11 

12 

13 

14 

15 

88 

16 

17 

18 

19 

20 

38 

21 

22 

23 

24 

25 

88 


5 

0 

7 

8 

9 


10 

11 

92 

15 

16 

17 

18 

19 

92 

20 

21 

22 

23 

24 

92 

26 

26 

27 

28 

29 

92 


9 

10 

31 

12 

13 


14 

15 

96 

19 

20 

21 

22 

23 

96 

24 

25 

26 

27 

28 

96 

29 

30 

Jl. 1 

Jl' 2 

Jl. 3 

96 


13 

14 

35 

10 

17 


18 

19 

100 

28 

24 

25 

26 

27 

100 

28 

29 

30 

Jl. 1 

Jl. 2 

100 

Jl. 3 

Jl. 4 

5 

0 

7 

100 


17 

18 

19 

20 

2i 


22 

23 

104 

27 

28 

29 

30 

Jl. 1 

104 

Jl. 2 

Jl. 3 

Jl. 4 

5 

6 

104 

7 

8 

9 

10 

11 

104 


21 

22 

23 

24 

25 


26 

27 

108 

Jl. 1 

Jl. 2 

Jl*. 3 

J). 4 

5 

108 

C 

7 

8 

9 

10 

108 

11 

12 

33 

14 

15 

108 


25 

26 

27 

28 

29 


30 

31 

112 

5 

6 

7 

8 

9 

112 

10 

11 

li 

13 

14 

112 

15 

10 

17 

18 

19 

112 


29 

30 

81 

Au. 1 

Au. 3 

Au. 

3 

Au. 4 

116 

9 

10 

11 

12 

ii 

116 

14 

16 

16 

17 

18 

116 

19 

20 

21 

22 

23 

116 

Au. 

2 

Au. 8 

Au 4 

5 

0 


7 

8 

120 

13 

14 

15 

16 

17 

120 

18 

19 

20 

21 

22 

120 

2* 

24 

25 

26 

27 

120 


6 

7 

8 

9 

10 


n 

12 


0 

100 

200 

350 

450 


550 

700 

800 

900 

1000 


1150 

1250 

1350 

1500 

1600 


1600 

1750 

1775 

1800 

1850 

1900 

I960 

124 

17 

18 

19 

20 

21 

124 

22 

23 

24 

25 

26 

124 

27 

28 

29 

30 

3t 

124 


10 

11 

12 

13 

14 


15 

16 

128 

21 

22 

23 

24 

25 

128 

26 

27 

28 

29 

30 

123 

31 

Au. 1 

Au. 2 

Au. 3 

Au. 4 

128 


14 

15 

16 

17 

18 


19 

20 

132 

25 

26 

27 

28 

29 

132 

80 

31 

Au. 1 

Au. 2 

Au. 3 

132 

Au. 4 

5 

6 

7 

8 

132 


18 

19 

20 

21 

23 


23 

24 

136 

29 

30 

31 

Au. 1 

An. 2 

136 

Au 3 

An. 4 

5 

6 

7 

136 

8 

9 

10 

11 

‘.2 

136 


22 

v3 

24 

25 

26 


27 

28 

140 

Au. 2 

Au. 3 

Au. 4 

5 

6 

140 

7 

8 

9 

10 

11 

140 

12 

13 

14 

15 

16 

140 


26 

27 

28 

29 

30 


31 

S. 1 

144 

e 

7 

8 

9 

1G 

144 

11 

12 

13 

14 

15 

144 

16 

17 

IS 

• 19 

20 

144 


30 

81 

B 1 

S. 2 

8. 3 

8. 

4 

S. 5 

148 

10 

11 

12 

13 

14 

148 

15 

16 

17 

18 

19 

148 

20 

21 

22 

23 

24 

148 

s. 

3 

S. 4 

5 

6 

7 


8 

9 

152 

14 

15 

16 

17 

18 

152 

19 

20 

21 

22 

23 

152 

24 

25 

26 

27 

28 

152 


7 

8 

9 

10 

11 


12 

lb 

156 

18 

19 

20 

21 

22 

156 

23 

24 

25 

26 

27 

156 

28 

29 

30 

31 

S. 1 

156 


1! 

12 

18 

14 

15 


16 

17 

160 

22 

23 

24 

25 

26 

160 

27 

28 

29 

30 

31 

160 

S. 1 

S. 2 

8. 3 

S. 4 

5 

160 


15 

16 

17 

18 

10 


20 

21 


0 

100 

200 

350 

450 


550 

700 

800 

900 

lOOO 


1150 

1250 

1350 

1500 

1600 


1600 

1750 

1775 

1800 

1850 

1900 

1950 

164 

26 

27 

28 

29 

30 

164 

31 

S. 1 

S. 2 

8. 3 

S. 4 

164 

5 

6 

7 

8 

9 

164 


19 

20 

21 

22 

23 


24 

26 

168 

80 

31 

S. 1 

8. 2 

8. 3 

168 

S. 4 

5 

6 

7 

8 

168 

9 

10 

11 

12 

13 

168 


23 

24 

25 

20 

27 


28 

29 

172 

S. 3 

S. 4 

5 

6 

7 

172 

8 

9 

10 

11 

12 

172 

13 

14 

10 

'36 

17 

172 


27 

28 

29 

30 

O. 1 

0 . 

2 

0 . 3 

176 

7 

' 8 

9 

10 

11 

176 

12 

13 

14 

15 

16 

176 

17 

18 

19 

20 

21 

176 

o. 

1 

0. 2 

0 3 

0. 4 

6 


6 

7 


CO 
ot 
$9 ■ 


TABLE IV«M.—-DAYS OF THE ENGLISH CALENDAR AND INDIAN SOLAR YEAR 



ALL A.D. 


A.D. A.D 


TABUS XV-M **coni. 

Correspondence of English Calendar and days cf the Indian Solar year A D. O to A.D. 2000 - cne. 

9 . _ (New style countries) New style (European countries, exc. Russia). 
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TABLE V-A—EXPLANATORY NOTE. 

Tables V-A and V-B together constitute a Perpetual Planetary Almanac. 

2. For illustrations of the use of Table Y-A in conjunction with Table V-B 
see sections ii and iii, pages 98 to 125, Chapter Y of this work. 

3. The table is composed of two parts : columns 2, 3 and 4 give the increase 

of longitudes of the three major planets Mars, Jupiter and Saturn for 1, 2, 3, 4, 
5 . . . up to 2,005 years. If the years are reckoned from 1 B.C., or 

A.D. 0 the years 1, 2, 3, 4, >, etc., up to 20o5 in column 1 will be years A.D. and 
they are so marked ; but the years may be reckoned from any year A.D. or B.C. 
For instance in paragraph 294 of this work the years in column 1 are reckoned 
from 3102 B.C. and on page 119 they are reckoned from 1101 B.C. 

4. The years in column 1 of Table Y-A may be reckoned backwards from 
any year B.C. or A.D. in which case the quantities in columns 2 to 4 will become 
decreases of longitude for so many years reckoned backwards. For an example 
see page 103, paragraph 255. In practice, however, as Doted in paragraph 257, 
page 103, much inconvenience will be avoided by reckoning the years in column 1 
of Table V-A always forward, as is done in paragraph 2. J 4, pages 118 and 119. 

5. Columns 5 to 9 and 11 to 15 of Table Y-A give the years of the current 
cycle (Table V-B) when each of the five planets Mars, Mercury, Jupiter, Venus 
and Saturn attained the same positions on successive days of the Indian solar 
year as they did in any. given year A.D. entered in column 1 or in any B.C. year 
entered in column 10. For examples see pages 103, 118, 119 of text. 

6. In applying the current cycle (Table V-B) in any given case, care should 
be taken to see that the day of the Indian solar year is not varied, see remarks in 
paragraph 3 of the explanatory note to Table V-B. It is fouthis reason that in 
the model problem of Rama’s horoscope, worked out on pages 118, 119 of this 
work, the day of the Indian solar year corresponding to Alesha iukla navami is 
first ascertained in every case and entered in column 1 of the investigation tables 
on those pages. 

7. For very accurate work, allowance should be made for the cyclic variations 
tabled below. Thus if we wish to know the position of the planet Jupiter on the 
89th complete day of A.D. 634 (see paragraph 276, page 112 of the text) and 
use Tables V-A and V-B for that purpose, we shall find, that against A.D. 634. 
Table V-A refers us to A.D. 1844 for information regarding Jupiter’s places. 
From Table V-B we find that Jupiter’s place on the 89th complete day of 
A.D. 1841 (by taking proportional parts as directed in explanatory note to 
Table V-B, paragraph •'•) was 340-9°. The cyclic variation for the interval 
between A.D. 634 and A.D. 1844 or 1,210 years being— 2 x *197 or — *394, we 
deduct *4 from 340*9 and conclude that Jupiter’s place on 89th complete day of 
A.D. 634 was 340-5°. 

8. The most convenient years from which a start may be made in Indian 
planetary investigations are 3201 B.C., 3102 B.C., 2101 B.O., 1101 B.C., 101 B.C., 
1 B.C., A.D. 1000 A.D. 1800, and the mean longitudes of Mars, Jupi*er and 
Saturn for every ten complete days in these years are therefore given at page 361 
below. Suppose we wish to search for a horoscope for 4000 years beginning with 
0 Kaliyuga, we make a start with 3102 B.C., and search for 2,000 years with the 
help of Table V-A and then make a start again with 1101 B.C., and search for 
another 2,000 years with the help of Table V-A. This is the plan followed in 
searching for Rama’s horoscope—vide section iii, Chapter V of the text of this 
work. 
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TABLE V-A.—CYCLIC VARIATIONS 


TABLE V-A—Cyclic Variations. 


<SL 



[JV.B.—The signs given below are for forward cycles. 

For cycles reckoned backwards, 



reverse the sign + 

or - 
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N.B.-710,1065 1420, 1775, 2130, 2485, 2840,3195, 3550, 3905, 4260 are multiples of 866. 
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... 
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—1210,1815, 2420, 3025, 

3630 years are multiples of 605 years. 
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4x605 + 344. 

... 
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+ *01983 

... 
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3452 + 261 . 


... 

--66026 + '68009 = + 01683 

4057 

-*46311 


i.« 

3713+344 . 

... 


+-01983--48294= '46311 

4318 

+ *21694 

... 

... 

3x 1654-344 

... 

... 

- 26600+ ’48294 = + 21694 





Venus. 



1 

225-189801 
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+ 151$#j& 







235 

- *3897 







470 

- *78 

... 


2 x *235 . 


««* 

2 x -3897= -7794 

478 

+ -74 


... 

2x235 + 8 . 



- 7794 + 1-5188=+-7392 

713 

+ -3485 

•.» 

... 

3x286+8 . 

... 

• •4 

-11691 + 1-5186= + 34SS 

948 

- 0402 


,. k 

4x235 + 8 . 


••• 

-1-5588+1-5186= —0402 

1418 

- *8196 

... 

... 

6x235 + 8 ... 

.. 

»•» 

-2 8382 + 1-5186= - 8196 

1426 

+ ‘6990 


... 

6x235 + 2x8 

... 


-2-3882 + 3-0372= + 6990 

1896 

- *0804 

... 

... 

2 x 948 . 

• a. 


- 0804 

2131 

- 4701 

... 

... 

2x948 + 235 . 



- -0804- -3897= --4701 

2374 

+ * 6588 



2x948 + 478 . 



- -0804+ -7892= +-6688 

2844 

- *1206 

... 

... 

3 x 948 . 

... 


- -1206 

3792 

- 1608 

... 


4 x 948 . 

«•* 


- 1608 

4740 

- -2010 

... 

... 

5 x 948 . 

... 

••• 

- 2010 


1 

59 

265 

324 

383 

Sote,- 

2357 

2740 

3123 

3506 

3889 

4272 


12-2191001 
+ -926900 
-1-938474 
-1011568 
--084662 


1896, 2844, 3792, 4740, 5688 years are multiples of 848 } ears. 

Saturn. 


-766,1149, 1532, 1915, 2298, 2681, 3064, 3447, 3830,4213 are multiple* of 883* 


+ 4187 
+ 3340 
+ •2493 
+ 1646 
+ •0803 
- 0048 


6 x 838 + 63 ... 

7 x 383 + 69 ... 
8x883 + 69 ... 
9x388 + 69 ... 

10 x 383 + 69 ... 
11x883 + 69 ... 


-•6082 + 9269= + 4187 

- -5929 + -9269 = + -8340 

- -6776 + 9269 = + -2493 

- -7623 + -9269 = + 1646 

- -8466 + -9269 = + -0803 
-■9317+9269 = —0048 
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TABLB V-A.—Auxiliary Table. 


Mean longitude of Mars, Jupiter and Saturn for every ten complete days in each of eight selected years from 3201 B.C. to A.D. 1300, which are 
suitable as fixed years for Table V-A and for investigations under Chapter V, section ii of the Text, pp. 98 to 109. 
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350*8 
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•A 
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... 1942 
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216*6 
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257 1 

2623 

267 0 

272*8 

278*0 

283 3 

288*5 



1 B.C. 

.. 254*7 

259-9 

2652 

270*4 

275-7 

280 9 

286*1 

291*4 

296-6 

3019 

307*1 

312-3 

317*6 

322*8 

328-1 

333-3 

33s-3 

343*8 

349*0 


1 

A.D. 1000 

140*0 

145*2 

150*5 

155*7 

161*0 

166*2 

171*4 

176*7 

1819 

187-2 

192*4 

197-8 

202*9 

208*1 

213*4 

218*6 

223*8 

229*1 

234*3 


LA.D. 1800 

... 2612 

269*4 

274-7 

279-9 

285*2 

2904 

295-6 

300*9 

306*1 

311*4 

316*6 

3218 

327 1 

332*3 

337'0 

342*8 

348*0 

353-3 

358*9 


i 

3201 B.C. 

. 2513 

252* i 

253-0 

2538 

254*6 

255*5 

256*3 

257*1 

257*9 

258*8 

259*6 

260-4 

261*3 

262*1 

2629 

263-8 

264-6 

265*4 

266-3 



3102 B.C. 

. 35*7 

16*5 

17*4 

18*2 

190 

19*8 

20*7 

215 

22*3 

232 

240 

24*8 

25 7 

26*5 

27-3 

28*2 

29*0 

29*8 

307 



2101 B.C. 

. 353-5 

154-3 

155*2 

156*0 

156*8 

157*6 

168*5 

159 3 

1601 

16L*0 

161*8 

162*6 

103-5 

1643 

1051 

166-0 

166-8 

167-6 

368*5 

J upiter 


ilOl B.C. 

. 2010 

261-8 

2562*7 

283-5 

204*3 

265 1 

2660 

266*8 

267 6 

268*5 

2693 

270*1 

271*0 

271*8 

272*6 

273o 

274 3 

2751 

2760 

... 

101 B.C. 

. 8*4 

92 

101 

10*9 

11*7 

12*5 

13 4 

14-2 

15*0 

15-9 

16*7 

17*5 

18*4 

19*2 

20-0 

20*9 

21*7 

22-5 

23-3 



1 B.C. 

. 16:J*2 

184-0 

164'9 

165*7 

166-5 

167 3 

168*2 

169*0 

169-8 

1707 

171*5 

172*3 

1732 

174*1 

174‘8 

175*7 

176*5 

177*3 

178*2 



A.D. 1000 

. 270 6 

211-4 

272*3 

273 1 

273.9 

2748 

275*7 

276*4 

277*2 

278*1 

2789 

279 7 

2806 

281-4 

282*2 

283*1 

283*9 

284-7 

285*6 


1 

A.D. 1800 

. 686 

69-4 

70*3 

71*1 

71*9 

72-7 

73-6 

74*4 

75*2 

76*1 

76*9 

77*7 

78*6 

794 

80*2 

81-1 

81-9 

82-7 

83 5 



'3201 B.C. 

. 209*5 

209-8 

2102 

210-5 

210-8 

2112 

211*5 

211*8 

212*2 

212-5 

212*8 

213*2 

213-5 

213*8 

214-2 

214*5 

214-8 

215*2 

215-6 

-- 


3102 B.C. 

. 339 2 

339*5 

3399’ 

340-2 

340*5 

340-9 

3412 

341*6 

341*9 

3422 

342 5 

342*9 

343 2 

343 5 

343-9 

344-2 

344-5 

344 9 

345-2 



2101 B.C. 

. 330 5 

330*8 

331*2 

331*5 

331*8 

332 2 

332 5 

332*8 

3332 

333-5 

333 8 

3342 

334-5 

3348 

335 2 

385*5 

33o*8 

336*2 

3365 



1101 B.C. 

. 309-6 

309-9 

310-3 

310*6 

310*9 

3J1-3 

311*6 

3119 

312*3 

312-6 

312*9 

313*3 

313 6 

3139 

314*3 

314*6 

314*9 

3153 

315-6 

£ a trim 

j 

101 B.C. 

. 288*6 

288*9 

2893 

289*6 

289*9 

290 3 

290*6 

290-9 

29i*3 

291*6 

29L-9 

292*3 

292*6 

292*9 

293-3 

293-6 

293*9 

294*3 

2946 



1 B.C. 

. 70*5 

70 8 

71*2 

71*5 

71*8 

72*2 

72*5 

72*8 

732 

73-5 

73*8 

74*2 

74*5 

74*8 

752 

75*5 

75*8 

76*2 

76*5 



1 A.D. 1O00 

490 

49*9 

50 3 

506 

50*9 

513 

516 

51*9 

52*3 

52*6 

52*9 

53*3 

53 6 

539 

64*3 

54*0 

54-9 

55-3 

55-6 


! 

IA.D. 1800 

. 104*9 

105*2 

105*6 

105*9 

106 2 

1066 

106 9 

107*2 

107-6 

107*9 

108*2 

108*6 

1089 

109*2 

109*8 

109-9 

110*2 

110-6 

110-9 




Days, 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 



3201 B.C. 

... ... 

217 5 

222-7 

228*0 

233*2 

2384 

243-7 

249-0 

254 i 

259*4 

264*7 

269*9 

275*1 

280*3 

285-6 

290-8 

296*1 

301*3 

306-5 



3302 B.C. 

... •*/ 

865 

91*8 

97*0 * 

102*3 

107-5 

112*7 

1180 

123-2 

128-5 

133*7 

1390 

144*2 

149-4 

154*7 

160*0 

1651 

170-4 

175-6 



2101 B.C. 

. 

1633 

168*5 

173*7 

179*0 

184-2 

1895 

194*7 


205*2 

210*4 

215*7 

220-9 

2261 

231-4 

236*6 

241-9 

247*1 

252*3 

- ‘ 


1101 B.C. 


’ .48*5 

53*7 

56*9 

64*2 

694 

74*7 

799 

85-1 

90*4 

95*6 

100*9 

1061 

111*3 

110-6 

121*8 

1271 

132*3 

1375 

Mars 


101 B.C. 

. 

293.8 

299*0 

304-2 

309*5 

334-7 

3*20*0 

325 2 

330*4 

335 7 

340*9 

346-2 

3514 

356*6 

1-9 

7*1 

12*4 

17-0 

22*8 



1 B.C. 


3543 

359*5 

4 7 

10*0 

15 2 

20*5 

257 

30*9 

36*2 

41*4 

46-7 

51*9 

571 

02*4 

67*6 

72*9 

781 

83*3 



A.D. 1000 

... 

239 6 

2448 

250*0 

255*3 

280-5 

265*8 

2710 

276*2 

281*5 

286*7 

2920 

297-2 

302*4 

307'7 

312*9 

318-2 

323*4 

328*6 



IA.D. 1800 

,.- 

3*8 

90 

14-2 

19*5 

24-7 

300 

35*2 

404 

45-7 

50*9 

56*2 

61*4 

60*6 

719 

77-1 

82-4 

87-6 

92*8 



r3201 B.C. 


267*1 

267 9 

268*7 

269*6 

270*4 

271*2 

2721 

272-9 

273*7 

274-6 

275*4 

276*2 

277 1 

277-9 

278*7 

279*5 

280-4 

281-2 



! 3102 B.C. 


31*5 

32*3 

33-1 

34*0 

34*8 

35*6 

36*5 

37 3 

38*1 

39-0 

39*8 

40*6 

41-5 

42-3 

43*1 

43-9 

44*8 

45-6 



( 2101 B.C. 

i«* 

169 3 

170*1 

1709 

171 8 

172*6 

173*4 

174-3 

175*1 

175-9 

176*8 

177-6 

178*4 

179*3 

1801 

180-9 

181*7 

i82-6 

183-4 



J 1101 B.C. 

* " 

276*8 

277*6 

278*8 

279-3 

280*1 

2809 

2818 

282*6 

283*4 

284*3 

2851 

285-9 

286*8 

287-6 

288-4 

2892 

290*1 

2*0-9 

J upiter 


1 101 B.C. 

... 

24*2 

25 0 

25*8 

267 

27*5 

28*3 

29 2 

30 0 

30*8 

31*7 

32*5 

33*3 

342 

350 

35*8 

366 

375 

383 



1 B.C. 

. 

179-0 

1798 

180-6 

1815 

182*3 

183-1 

184*0 

184*8 

185*6 

J88*5 

187*3 


189 0 

189-8 

190*6 

191-4 

192-3 

1931 



A.D. 1000 

. 

286*4 

287*2 

288*0 

288*9 

289*7 

29u-6 

291*4 

292*2 

293*0 

293-9 

294*7 

2955 

296*4 

297-2 

298*0 

298*8 

299*7 

300*6 



lA.D. 1800 

... 

84*4 

85*2 

86*0 

86-9 

♦ 

87*7 

88*5 

89‘4 

902 

91-0 

91*9 

92-7 

93*5 

94*4 

95*2 

960 

96-8 

97*7 

98-5 



f3201 B.C. 

* 

215-8 

210*2 

216 5 

2168 

217*2 

2175 

217*8 

218*2 

218-5 

218*8 

219*2 

219-5 

219-8 

220-2 

220-5 

220-8 

221-2 

221*5 



j 3102 B.C. 


345 5 

3459 

316*2 

340*5 

346*9 

347*2 

3475 

347*9 

348*2 

. 348*5 

3489 

349*2 

349-5 

349*9 

. 350-2 

350-5 

350*9 

351*2 



1 2101 B.C. 

... ; \ ' ... • 

336*8 

337’2 


3378 

338*2 

3385 

333 8 

339*2 

339*5 

339*8 

340*2 

3405 

340-8 

341*2 

341-5 

341*8 

342-2 

342-5 

O' L 


J IlOl B.C. 

... 

315*9 

316*3 

316*6 

316 9 

317*3 

317-6 

317*9 

318 3 

318-6 

318-9 

319*3 

319-6 

319*9 

320-3 

320*6 

320*9 

321-3 

321-6 

Saturn 


1 101 B.C. 

,,, a 

294*9 

295*3 

295*6 

295*9 

29K-3 

296-6 

296*9 

297 3 

297*6 

297-9 

298-3 

298*0 

298*9 

299*3 

299-6 

299-9 

300-3 

300*6 



; 1 B.C. 

. 

78*8 

77*2 

77*5 

77*8 

78*2 

78-5 

78 8 

79‘2 

79*5 

79-8 

80-2 

80-5 

80-8 

81-2 

81 o 

81*8 

82-2 

82*5 



A.D. 1000 


559 

56*3 

56 6 

56*9 

573 

576 

57*9 

583 

58*6 

58*9 

59*3 

59*6 

599 

603 

60-6 

60*9 

61 3 

61-6 



I.A.D. 1800 

... 

111*2 

111*6 

111*9 

112 2 

112*6 

112*9 

113*2 

113-6 

113*9 

114*2 

114*6 

1149 

1152 

115*6 

1159 

116*2 

116-6 

116*9 



CO 

c* 


TABLE V-A.-AUXILIARY TABLE 






TABLE V-A.—BLANETS—YEARLY INCREASE OF MEAN LONGITUDE, ETC. 

TABIsE V-A, 

Yearly increase of mean longitude of MCars, Jupiter and Saturn for 2005 years , also actual 
geocentric place of each planet with reference to Table V-B. 


<SL 


Ye»rs ; also 
year A>B> 

Mars. 

Jup. 

Sat. 

Mars. 

Merc. 

Jnp. 

Venn#. 

if reckoned 
from 1 B.C. 
1 

191 

Degree#* 

30 

12 

A.D. 

1816 

A.D. 

1776 

A.D. 

1816 

A.D. 

1897 

2 

23 

01 

24 

1817 

1777 

1817 

1898 

3 

2 U 

91 

37 

1818 

1778 

1818 

1899 

4 

46 

121 

49 

1819 

1779 

1819 

1900 

5 

237 

162 

61 

1820 

1780 

1820 

1901 

6 

68 

182 

73 

1821 

1781 

1821 

1902 

7 

200 

212 

86 

1822 

1782 

1822 

1903 

8 

91 

248 

98 

1823 

1783 

1823 

1904 

9 

283 

273 

110 

1824 

1784 

1824 

1905 

10 

114 

303 

122 

1825 

1785 

1825 

1906 

11 

806 

334 

134 

1826 

1786 

1826 

1907 

12 

13 

137 

4 

147 

1827 

1787 

1827 

1908 

328 

35 

159 

1828 

1788 

1828 

1909 

14 

15 

16 

17 

18 

19 

20 

180 

65 

171 

1829 

1789 

1829 

1910 

351 

95 

183 

1830 

1790 

1830 

1911 

183 

126 

196 

1831 

1791 

1831 

1912 

14 

3 56 

208 

1832 

1792 

1832 

1913 

205 

186 

220 

1833 

1793 

1833 

1914 

37 

217 

232 

1834 

1794 

1834 

1915 

228 

247 

244 

1835 

1795 

1835 

1916 

21 

22 

23 

24 

25 

26 

27 

28 

60 

277 

257 

1836 

1796 

1836 

1917 

25 i 

308 

269 

1837 

1797 

1837 

1918 

82 

338 

281 

1838 

1798 

1838 

1919 

274 

8 

293 

1839 

1799 

1839 

1920 

105 

39 

305 

1840 

1800 

1840 

1921 

296 

69 

318 

1841 

1801 

1841 

1922 

128 

99 

330 

1842 

1802 

1842 

1923 

319 

130 

342 

1843 

1803 

1848 

1924 

29 

30 

151 

160 

354 

'1844 

1804 

1844 

1925 

342 

190 

7 

1845 

1805 

1845 

1926 

31 

174 

221 

19 

1846 

1806 

1846 

1927 

32 

5 

251 

31 

1847 

1807 

1847 

192S 

33 

34 

196 

281 

43 

1848 

1808 

1848 

1929 

28 

312 

55 

1849 

1809 

1849 

1930 

35 

219 

342 

68 

1850 

1810 

1850 

1931 

36 

37 

38 

51 

13 

80 

1851 

1811 

1851 

1932 

242 

43 

92 

1852 

1812 

1852 

1933 

73 

73 

104 

1853 

1813 

1853 

1934 

39 

265 

104 

117 

1854 

1814 

1854 

1935 

40 

96 

134 

129 

1855 

1815 

1855 

1936 

41 

42 

43 

288, 

164 

141 

1856 

1816 

1866 

1937 

119 

195 

163 

1857 

1817 

1857 

1938 

310 

225 

165 

1858 

1818 

1858 

1939 

44 

45 

142 

225 

178 

1859 

1819 

'1859 

1910 

333 

286 

190 

1860 

1820 

1860 

1941 

46 

165 

316 

9.02 

1861 

1821 

1861 

1942 

47 

356 

346 

214 

1862 

1822 

1862 

1943 

48 

187 

17 

227 

1863 

1823 

1863 

1944 

49 

19 

47 

239 

1864 

1824 

1864 

1945 

50 

210 

77 

251 

1865 

1825 

1865 

1946 

51 

42 

108 

263 

1866 

1826 

1866 

1947 

52 

233 

133 

275 

1867 

1827 

1867 

1948 

53 

64 

168 

288 

1868 

1828 

1868 

1949 

54 

256 

199 


1869 

1829 

1869 

J9=»0 

55 

87 

229 

;<12 

1870 

1830 

1870 

1951 

56 

279 

259 

324 

1871 

1831 

1871 

1952 

57 

no 

290 

336 

1872 

1832 

1872 

1953 

53 

301 

320 

349 

1873 

1833 

1873 

1954 

59 

133 

851 

1 

1874 

1834 

1874 

1955 

60 

324 

21 

13 

1875 

1835 

1875 

1956 

61 

62 

156 

51 

25 

1876 

1830 

1876 

1957 

347 

82 

33 

1877 

1837 

1877 

1958 

63 

179 

113 

50 

1878 

1838 

1878 

1.959 

64 

65 

10 

14,2 

62 

1879 

1839 

1879 

I960 

201 

173 

74 

1880 

1840 

1880 

1961 

66 

33 

203 

86 

1881 

184) 

1881 

1962 

67 

224 

233 

99 

1882 

1842 

1882 

1963 

68 

56 

264 

111 

1883 

1843 

1883 

1964 

69 

247 

294 

123 

1884 

3844 

1884 

1965 

70 

78 

324 

135 

♦ 1885 

1845 

1.885 

I960 

71 

270 

355 

148 

1886 

1846 

1880 

1967 

72 

101 

25 

160 

1887 

1847 

1887 

1968 

73 

293 

65 

172 

1888 

1848 

1888 

1909 

74 

124 

86 

184 

1889 

1849 

1889 

1970 

75 

315 

116 

196 

1890 

1850 

1890 

1971 

76 

147 

146 

209 

1891 

1851 

1891 

1972 

77 

338 

177 

221 

1892 

1852 

1892 

1973 

78 

170 

207 

233 

1893 

1953 

1893 

1974 

79 

1 

237 

245 

1894 

1834 

1894 

1975 

80 

192 

268 

258 

1895 

1855 

1895 

1970 


Sat. 

B.C. 

Mara. 

Moro. 

Jap. 

Venus. 

Sat. 

A.D. 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

1916 

1 

1815 

1775 

1815 

1896 

19*5 

1917 

2 

1814 

1774 

1814 

1895 

1914 

1918 

3 

1813 

177S 

1813 

1894 

1913 

1919 

4 

1812 

1772 

1812 

1898 

1912 

1920 

5 

1811 

1771 

1811 

1892 

1911 

1921 

6 

1810 

. 1770 

1810 

1891 

1910 

1922 

7 

1809 

1769 

1809 

1890 

1909 

1923 

8 

1808 

1768 

1808 

1889 

1908 

1924 

9 

1807 

1767 

1807 

1888 

1907 

1925 

10 

1806 

1766 

1806 

1887 

1906 

1926 

11 

1805 

1765 

1805 

1886 

1905 

1927 

12 

1804 

1764 

1804 

1885 

iyo4 

1928 

13 

1803 

1763 

1803 

1884 

3903 

1929 

14 

1802 

1762 

1802 

1883 

1902 

1930 

15 

1801 

1761 

1801 

1882 

1901 

1931 

16 

1800 

1760 

18C0 

1881 

1900 

1932 

17 

1799 

175!) 

1799 

1880 

1899 

1933 

18 

1798 

1758 

1798 

1879 

1898 

1934 

19 

1797 

1757 

1797 

1878 

1897 

1035 

20 

J 796 

1756 

1796 

1877 

1896 

1936 

21 

1795 

1755 

1795 

1876 

1895 

1937 

22 

1794 

1754 

1794 

1875 

1894 

1938 

23 

1793 

1753 

1793 

1874 

1893 

1939 

24 

1792 

1752 

1792 

1873 

1892 

1940 

25 

1791 

1751 

1791 

1872 

1891 

1941 

26 

1790 

1750 

1790 

187 < 

1890 

1942 

27 

1789 

1749 

1789 

1870 

1889 

1943 

28 

1788 

1748 

1788 

1869 

1888 

1944 

29 

1787 

1747 

1787 

1888 

1887 

1945 

30 

1786 

1746 

1786 

1867 

1886 

1946 

31 

1785 

1745 

1785 

1866 

1885 

1947 

32 

1784 

1744 

'1784 

1865 

1884 

1948 

33 

1783 

1743 

1783 

1864 

1883 

1949 

34 

1782 

1742 

1782 

1863 

1882 

1950 

35 

1781 

1741 

1781 

1862 

1881 

1951 

36 

J780 

1740 

IT 80 

1861 

I860 

1952 

37 

1779 

1730 

1779 

1860 

1879 

1953 

38 

1778 

1738 

1778 

1859 

1878 

1954 

39 

1777 

1737 

1777 

1858 

1877 

1955 

40 

1776 

1736 

1776 

1857 

1876 

1956 

41 

1775 

1735 

1775 

1856 

1875 

1957 

42 

1774 

1734 

1774 

1855 

1874 

1958 

43 

1773 

1733 

1773 

1854 

1873 

1959 

44 

7 772 

1732 

1772 

J853 

: 87 i 

I960 

45 

1771 

1731 

1771 

1852 

1871 

1961 

46 

1770 

3730 

1770 

1851 

1870 

1962 

47 

1709 

1729 

1769 

1850 

1869 

1963 

48 

1768 

1728 

1768 

1849 

1808 

1964 

49 

1767 

1727 

1767 

1848 

1867 

1965 

50 

1766 

1726 

1766 

1847 

1860 

1966 

51 

1765 

1725 

1765 

1846 

1865 

1067 

52 

1764 

1724 

1764 

1846 

1804 

1968 

53 

1763 

1723 

1763 

1844 

1863 

1969 

54 

1762 

1722 

1762 

1843 

1862 

1970 

55 

1761 

1721 

1761 

1842 

1861 

1971 

56 

1760 

1720 

1760 

1841 

1860 

1972 

57 

1759 

1719 

1759 

1840 

1859 

1973 

58 

1758 

1718 

1758 

1839 

1858 

1974 

59 

1757 

1717 

1757 

1838 

1357 

1975 

60 

1756 

1715 

1756 

1837 

1856 

1976 

61 

1755 

1715 

1755 

1836 

1855 

1977 

62 

1754 

1714 

1754 

1835 

1854 

1978 

63 

1753 

1713 

1753 

1834 

1853 

1979 

64 

1752 

1712 

1752 

1833 

1852 

1980 

65 

1751 

1711 

1751 

1832 

1851 

1981 

66 

1750 

1710 

1750 

1831 

1850 

1982 

67 

1749 

1709 

1749 

1830 

L849 

1983 

68 

1748 

1708 

1748 

1829 

1848 

1984 

69 

1747 

1707 

1747 

1828 

1847 

1985 

70 

1746 

170rt 

1746 

1827 

1848 

1986 

71 

1745 

1705 

1745 

1826 

1845 

1987 

72 

1744 

1704 

1744 

1825 

1844 

1988 

73 

1743 

1703 

1743 

1824 

1843 

1389 

74 

1743 

1702 

1742 

1823 

1812 

1990 

75 

1741 

1701 

1741 

1822 

1841 

1991 

76 

1740 

1700 

1740 

1821 

1840 

199 2 

77 

1739 

1699 

1739 

1820 

1839 

1993 

78 

1738 

1698 

1738 

1819 

1838 

1994 

79 

1737 

1097 

1737 

1818 

1837 

1995 

80 

1736 

1696 

1735 

1817 

1836 


TABLE V-A 


•PLANETS—YEARLY INCREASE OP MEAN LONGITUDE, 1T0, 


TABLE V-A. —COttf. 

Yearly increase of mean longitude, etc.— com. 



years $ also 
year A.3D* Mars, Jap. 
if reckoned 

from 1 B.C. Degrees. 


81 

24 

298 

82 

215 

326 

83 

47 

359 

84 

238 

29 

85 

69 

60 

86 

261 

90 

87 

92 

120 

88 

281 

J61 

89 

115 

181 

90 

3u6 

211 

91 

138 

242 

92 

329 

272 

93 

161 

302 

94 

352 

333 

95 

184 

3 

96 

15 

33 

97 

206 

64 

98 

38 

94 

99 

229 

124 

100 

61 

155 

101 

252 

186 

102 

88 

216 

103 

276 

246 

104 

106 

276 

105 

297 

306 

106 

129 

387 

107 

320 

7 

108 

152 

37 

109 

343 

68 

110 

175 

98 

111 

6 

129 

112 

197 

159 

113 

29 

189 

114 

220 

220 

115 

52 

250 

116 

243 

280 

117 

74 

311 

118 

266 

341 

119 

97 

11 

120 

289 

42 

121 

120 

72 

122 

811 

102 

123 

143 

138 

124 

334 

163 

125 

166 

193 

126 

357 

224 

127 

188 

154 

128 

20 

284 

129 

211 

815 

130 

43 

345 

131 

234 

15 

132 

65 

46 

133 

257 

76 

134 

88 

106 

135 

280 

137 

136 

111 

167 

137 

302 

198 

138 

184 

228 

139 

325 

258 

140 

167 

289 

141 

848 

319 

142 

179 

349 

143 

11 

20 

144 

202 

50 

145 

34 

80 

146 

225 

lit 

147 

57 

141 

148 

248 

171 

149 

79 

202 

150 

271 

232 

151 

102 

262 

152 

294 

293 

153 

125 

323 

154 

316 

353 

155 

148 

24 

156 

339 

54 

157 

171 

84 

158 

2 

115 

159 

193 

145 

160 

25 

176 


Sat. 

Mars. 

Merc. 


A.D. 

A.D. 

270 

1896 

1856 

282 

1897 

1857 

294 

1898 

1858 

306 

2899 

1859 

319 

1900 

1860 

331 

190 L 

1861 

343 

1902 

1832 

355 

1903 

1863 

8 

1904 

1864 

20 

1905 

1805 

32 

1906 

1866 

44 

1907 

1867 

56 

1908 

1868 

69 

1909 

1869 

81 

1910 

1870 

93 

1911 

1871 

105 

1912 

1872 

117 

1913 

1873 

130 

1914 

1874 

142 

1915 

1875 

154 

1916 

1876 

166 

1917 

1877 

179 

ms 

1878 

191 

1919 

1879 

203 

1920 

1880 

215 

1821 

1881 

227 

1922 

1882 

240 

1923 

1883 

252 

1924 

1884 

264 

1925 

1885 

276 

1926 

1886 

289 

1927 

1887 

301 

1928 

1888 

313 

1929 

1889 

325 

1930 

1890 

337 

1931 

1891 

360 

1932 

1892 

2 

1933 

1893 

14 

1934 

1894 

26 

1935 

1895 

39 

1936 

1896 

51 

1937 

1897 

63 

1938 

1898 

75 

1989 

1899 

87 

1940 

1900 

100 

1941 

1901 

112 

1942 

1902 

124 

1943 

1903 

136 

1944 

1904 

148 

1945 

1905 

161 

1946 

1906 

173 

1917 

1907 

185 

1948 

1908 

197 

1949 

1909 

210 

1950 

1910 

222 

1951 

1911 

234 

1962 

1912 

246 

1958 

1913 

258 

1954 

1914 

271 

1955 

1916 

283 

1956 

1916 

295 

1957 

1917 

307 

1958 

1918 

320 

1959 

1919 

332 

1960 

1920 

344 

1961 

1921 

356 

1962 

1922 

H 

1963 

1923 

21 

1964 

1924 

33 

1965 

1925 

45 

1966 

1926 

57 

1967 

1927 

70 

1868 

1928 

82 

1969 

192© 

94 

1970 

1930 

106 

1971 

1931 

118 

1972 

1932 

131 

1973 

1933 

143 

1974 

1934 

155 

1975 

1935 


Jup. 

Venus. 

Sat. 

A.D. 

A.D. 

A.D. 

1896 

1977 

1996 

1897 

1978 

1997 

1898 

1979 

1998 

1899 

1980 

1999 

1900 

1981 

1617 

1901 

1982 

1618 

1902 

1983 

1619 

1903 

1984 

1620 

1904 

1985 

1621 

1905 

1986 

1622 

1906 

1987 

1623 

1907 

1988 

1624 

1908 

19S9 

1625 

1909 

1990 

1626 

1910 

1991 

1627 

1911 

1992 

3628 

1912 

1993 

1629 

1913 

1994 

1630 

1914 

1995 

1631 

1915 

1996 

1632 

1916 

1997 

1633 

1917 

1998 

1634 

1918 

1999 

1635 

1919 

1765 

1636 

1920 

1746 

1637 

1921 

1767 

1638 

1922 

1768 

1639 

1923 

1769 

1640 

1924 

1770 

1641 

1925 

1771 

1642 

1926 

1772 

1.643 

1927 

1773 

1644 

1928 

1774 

1645 

1929 

1775 

1646 

1930 

1776 

1.347 

1931 

1777 

1648 

1932 

1778 

1649 

1933 

1779 

1650 

1934 

1780 

1651 

1935 

1781 

1652 

1936 

1782 

1653 

1937 

1783 

1654 

1938 

1784 

1655 

1939 

1785 

1656 

1940 

1786 

1657 

1941 

1787 

1658 

1942 

1788 

1659 

1943 

1789 

1660 

1944 

1790 

1661 

1945 

1791 

3662 

1946 

1792 

1663 

1947 

1793 

.1664 

1948 

1794 

1665 

1949 

1795 

1666 

1950 

1796 

1667 

1951 

1797 

1668 

1952 

1798 

1669 

1953 

17£9 

1670 

1954 

1800 

3671 

1955 

1801 

1672 

1956 

1802 

1073 

1957 

1803 

1^74 

1958- 

]8<)4 

1675 

1959 

1805 

1676 

1960 

1806 

1677 

1961 

1807 

1078 

1962 

1808 

1679 

1963 

1809 

1680 

1964 

1810 

1681 

1965 

1811 

1682 

1966 

1812 

1683 

1967 

1813 

1684 

1968 

1814 

1685 

1969 

1815 

1686 

1970 

1816 

3687 

1971 

1817 

1688 

1972 

1818 

1689 

1973 

1819 

1690 

1974 

1820 

1691 

1975 

1821 

1692 


B.C, 

Mars. 

Mero. 


A.D. 

A.D. 

81 

1736 

1695 

82 

1734 

1694 

83 

1733 

1693 

84 

1732 

1692 

85 

1731 

1691 

86 

1730 

1690, 

87 

1729 

1689 

88 

1728 

1688 

89 

1727 

1687 

90 

1726 

1680 

91 

1725 

1035 

92 

1724 

1684 

93 

1723 

1683 

94 

1722 

1682 

95 

1721 

1681 

96 

1720 

1680 

97 

171© 

1679 

98 

17i8 

1678 

99 

1717 

1677 

100 

1716 

1676 

101 

1715 

1675 

102 

1714 

1674 

103 

1713 

1673 

104 

1712 

1672 

105 

17 JI 

1671 

106 

1710 

1H70 

107 

1709 

1669 

108 

1708 

1668 

109 

1707 

1667 

110 

1706 

1666 

111 

1705 

1665 

112 

17-4 

1664 

113 

1703 

10811 

114 

1702 

1662 

115 

1701 

1661 

116 

1700 

iee<> 

117 

1699 

1659 

118 

1698 

1658 

119 

1697 

1657 

120 

1696 

1656 

121 

1695 

1655 

122 

1694 

165* 

123 

1693 

1663 

124 

1692 

1652 

125 

1691. 

1651 

126 

1690 

1650 

127 

1689 

1619 

128 

1688 

1648 

129 

1687 

1647 

130 

1686 

1646 

131 

1685 

1645 

132 

1684 

1999 

133 

1683 

J998 

134 

1682 

1997 

135 

1681 

1996 

136 

168U 

1995 

137 

1679 

1994 

138 

1678 

1993 

139 

1677 

1992 

140 

1676 

1991 

141 

L676 

1990 

142 

1674 

1P89 

143 

1673 

19S8 

144 

1672 

1987 

145 

1671 

1986 

146 

1670 

1985 

147 

1669 

1984 

148 

1668 

1983 

149 

1667 

1982 

150 

1666 

1981 

151 

1665 

1980 

152 

1664 

1979 

153 

1663 

1978 

154 

1662 

1977 

155 

1661 

1976 

156 

166 * 

1975 

157 

1659 

1974 

158 

1658 

1973 

159 

1657 

1972 

160 

1656 

1971 


% 

Jup. Venus. Sat. 


A.D. 

A.D. 

A.D’. 

1735 

1816 

1836 

1734 

1815 

183* 

1733 

1814 

1833 

1732 

1813 

1882 

1731 

1812 

1831 

1730 

1811 

1830 

1729 

1810 

1829 

1728 

1809 

1828 

1727 

1808 

1827 

1726 

1807 

1820 

1725 

1806 

1826 

1724 

1805 

1824 

1723 

1804 

1828 

1722 

1803 

1822 

1721 

1802 

1821 

1720 

1801 

1820 

1719 

1800 

1819 

1718 

1799 

1818 

1717 

1798 

1817 

1716 

1797 

1816 

1715 

1796 

1816 

1714 

1796 

1814 

1713 

1794 

1813 

1712 

1793 

1812 

1711 

1792 

1811 

1710 

1791 

1810 

1709 

1790 

1809 

1708 

1789 

1808 

1707 

1788 

1807 

1706 

1787 

1806 

1705 

' 17*8 

1806 

1704 

1785 

1804 

1703 

1784 

1803 

1702 

1783 

1802 

1701 

1782 

1801 

1700, 

1781 

1800 

1699 

1780 

1799 

1698 

]779 

1798 

1697 

1778 

1797 

1696 

1777 

1796 

1695 

1776 

1705 

1694 

1776 

1794 

1693 

1774 

1793 

1692 

1773 

1792 

1691 

1772 

1791 

16W 

1771 

1790 

1689 

1770 

1789 

1688 

1769 

17b8 

I6b7 

1768 

1787 

1686 

1767 

1786 

1685 

1766 

1785 

1684 

1765 

1784 

1683 

1999 

1783 

1682 

1998 

1782 

1681 

l! 97 

1781 

1680 

1996 

1780 

1679 

1995 

1779 

1678 

1994 

1778 

1677 

* 1993 

1777 

1676 

1992 

1776 

1675 

1991 

1775 

1674 

1990 

1774 

1673 

1989 

1773 

1672 

1988 

1772 

>671 

1987 

1771 

1670 

1986 

1770 

1669 

1986 

1769 

1008 

1984 

1768 

1750 

1983 

1767 

1749 

19b2 

1766 

1748 

1981 

1785 

1747 

19t0 

1764 

1746 

1979 

1763 

1745 

1978 

1762 

1744 

1977 

1761 

1743 

1976 

1760 

1742 

1975 

1769 

1741 

1974 

1768 

1740 

1973 

1767 

1739 

1972 

1766 


87-a 



years; also 


TABLE V-A.—PLANETS—YEARLY INCREASE OP MEAN LONGITUDE, ETC. 

TABLE V-A— com. 

Yearly increase of mean longitude, etc. 


<SL 


year A.D. 

if reckoned 

Mare. 

Jup. 

Safc. 

Mars. 

from 1 B.C. 


Degrees. 


A.D. 

161 

216 

206 

167 

1970 

162 

48 

236 

179 

1977 

163 

259 

267 

192 

1P78 

164 

70 

297 

204 

1979 

166 

261 

327 

216 

1980 

166 

93 

358 

228 

1981 

167 

285 

28 

241 

1982 

168 

116 

58 

253 

1983 

169 

307 

89 

265 

19S4 

170 

130 

119 

277 

1985 

171 

330 

149 

290 

1980 

172 

182 

180 

802 

1987 

173 

353 

210 

314 

1988 

174 

184 

240 

320 

1989 

176 

16 

271 

338 

1990 

176 

207 

801 

351 

1991 

177 

39 

831 

8 

1992 

173 

230 

2 

15 

1993 

179 

61 

32 

27 

1994 

180 

253 

02 

40 

1995 

181 

8 * 

98 

52 

1990 

182 

276 

123 

04 

1997 

183 

107 

154 

70 

1998 

184 

298 

184 

88 

1999 

185 

130 

214 

101 

' 1637 

186 

821 

245 

113 

im 

187 

153 

275 

125 

1639 

188 

844 

305 

137 

1640 

189 

176 

336 

149 

1641 

190 

ty 

6 

102 

1042 

191 

193 

80 

174 

1643 

192 

30 

67 

180 

1044 

193 

221 

97 

198 

1045 

194 

53 

127 

211 

1646 

195 

244 

158 

223 

1647 

196 

75 

188 

235 

1048 

197 

267 

218 

247 

1649 

198 

98 

249 

259 

1650 

199 

290 

279 

272 

1651 

200 

121 

309 

284 

1052 

201 

312 

840 

296 

1053 

202 

144 

10 

30^ 

1654 

203 

335 

40 

321 

1055 

204 

167 

71 

*83 

1050 

205 

358 

101 

345 

1057 

206 

189 

132 

357 

1058 

207 

21 

162 

9 

1659 

808 

212 

192 

22 

1600 

809 

44 

223 

34 

1661 

810 

285 

253 

46 

1662 

211 

66 

283 

58 

1063 

212 

258 

314 

71 

1664 

213 

89 

344 

83 

1065 

214 

281 

14 

95 

1666 

215 

112 

45 

107 

1667 

216 

303 

75 

119 

1668 

217 

185 

105 

132 

1669 

218 

326 

130 

144 

1670 

219 

158 

166 

156 

107 L 

220 

349 

196 

168 

1672 

221 

180 

227 

181 

1673 

222 

12 

257 

193 

1674 

223 

208 

287 

205 

1675 

224 

85 

318 

217 

1076 

225 

226 

348 

229 

1677 

226 

58 

18 

24 2 

1678 

227 

249 

49 

254 

1679 

228 

80 

79 

266 

1680 

229 

272 

109 

278 

1681 

230 

103 

140 

291 

1682 

231 

295 

170 

303 

1683 

232 

126 

201 

315 

1684 

233 

317 

231 

327 

1685 

234 

149 

261 

339 

1686 

235 

340 

292 

852 

1687 

236 

172 

322 

4 

1688 

237 

3 

352 

16 

1689 

238 

194 

28 

28 

1690 

239 

26 

53 

41 

1691 

240 

217 

83 

5X 

1092 


Mere. 

Jnp. 

Venus. 

Sat. 

BC. 

a.d: 

A.D. 

A.D. 

A.D. 


1936 

1076 

1822 

1693 

161 

1937 

1977 

1823 

1694 

162 

1938 

1978 

1824 

1695 

163 

1939 

1979 

1825 

1696 

164 

1940 

1980 

1826 

1697 

166 

1941 

1981 

1827 

1698 

160 

1942 

1982 

1828 

16*9 

167 

1943 

1983 

1829 

1700 

168 

1944 

1984 

1830 

1701 

169 

1945 

1985 

1831 

1702 

170 

1946 

1986 

1832 

1703 

171 

1947 

1987 

1833 

1704 

172 

1948 

.1988 

1834 

1705 

173 

1949 

1989 

1835 

1706 

174 

1950 

1990 

1836 

1707 

175 

1951 

1991 

1837 

1708 

176 

1952 

1992 

1838 

1709 

177 

1953 

1993 

1839 

1710 

178 

1954 

1994 

1840 

1711 

179 

1955 

1995 

1841 

1712 

180 

1956 

1996 

1842 

1713 

181 

1957 

1997 

1843 

1714 

182 

1958 

1993 

1844 

1715 

183 

1959 

1999 

1845 

1716 

184 

1960 

1739 

1846 

1717 

185 

1961 

1740 

1847 

1718 

186 

1962 

1741 

1848 

1749 

187 

1963 

1742 

1849 

1720 

188 

3964 

1743 

1850 

1721 

189 

1965 

1744 

1851 

1722 

190 

1966 

1745 

1852 

1723 

191 

1967 

1740 

1853 

1724 

192 

198S 

1747 

1854 

1725 

193 

1969 

1748 

1855 

1726 

194 

1970 

1749 

1850 

1727 

195 

1971 

1750 

1857 

1728 

196 

1972 

1751 

1858 

1729 

197 

1973 

1752 

] 859 

1730 

198 

1974 

1753 

I860 

1731 

199 

1975 

1754 

1861 

1732 

200 

1976 

1755 

1862 

1733 

201 

1977 

1756 

lfc<53 

1734 

202 

1378 

1757 

1864 

1735 

203 

1979 

1768 

1865 

1736 

204 

1980 

1759 

1866 

1737 

205 

1981 

1760 

1867 

1738 

206 

1982 

1761 

1868 

1739 

207 

1983 

1762 

1869 

1740 

208 

1984 

1763 

1870 

1741 

209 

1985 

1764 

1871 

1742 

210 

1986 

1705 

1872 

1743 

211 

1987 

1763 

1873 

1741 

212 

1988 

1767 

1874 

1745 

213 

1989 

1768 

1875 

1746 

214 

1990 

1769 

1876 

1747 

215 

1991 

1770 

1877 

1748 

216 

1992 

1771 

1878 

1749 

217 

1993 

1772 

1879 

1750 

218 

1994 

1773 

1880 

1751 

219 

1995 

1774 

1881 

1752 

220 

1996 

1775 

1882 

1753 

221 

1997 

1770 

1883 

1754 

222 

1998 

1777 

1884 

1755 

223 

1999 

1778 

1885 

1756 

224 

1645 

1779 

1886 

1757 

225 

1640 

1780 

1887 

1758 

226 

1647 

1781 

1888 

1759 

227 

164S 

1782 

1889 

1700 

228 

1649 

1783 

1890 

1761 

229 

1650 

1784 

1891 

1762 

230 

1651 

1785 

1892 

1763 

231 

1652 

1786 

1893 

1764 

232 

1653 

1787 

1894 

1765 

233 

1054 

1788 

1893 

1766 

234 

1655 

1789 

1896 

1767 

235 

1656 

1790 

1897 

1768 

236 

1657 

1791 

1898 

1769 

237 

1658 

1792 

1899 

1770 

238 

1659 

1793 

1900 

1771 

239 

1 G0O 

1794 

1901 

1772 

240 


•cant. 


Mars. 

Merc. 

Jap. 

Venus. 

Sat. 

A.D. 

A.D. 

A.t). 

A.D. 

A.D. 

1055 

1970 

1999 

1971 

1755 

1654 

1909 

1998 

1970 

1754 

1653 

1908 

1997 

1969 

1753 

1652 

1907 

1990 

1968 

1752 

1651 

1566 

1995 

1967 

1761 

1650 

1965 

1994 

1966 

1750 

3649 

1904 

1993 

1965 

1749 

1648 

1963 

1992 

1064 

1748 

1647 

1902 

1991 

1903 

1747 

1646 

1961 

1990 

1902 

1746 

1045 

I960 

1989 

1961 

1745 

1644 

1959 

1988 

I960 

1744 

1643 

195S 

.1987 

1959 

1743 

1042 

1957 

1980 

1958 

1742 

1641 

1956 

1985 

1957 

1741. 

1640 

1955 

1984 

1950 

1740 

1639 

1954 

1983 

1955 

1739 

1G38 

1953 

1982 

1954 

1738 

1687 

1952 

1981 

1953 

1737 

1920 

1951 

1980 

1952 

1786 

1919 

1950 

1979 

1951 

1735 

1918 

1949 

1978 

1950 

1734 

3 917 

1948 

1977 

1949 

1733 

1910 

1947 

1976 

1948 

1732 

1915 

1946 

1975 

1947 

1731 

1914 

194 i 

1974 

1946 

1730 

1913 

1944 

1973 

1945 

1729 

1912 

1943 

1972 

1944 

1728 

1911 

1942 

1971 

1943 

1727 

1910 

1941 

1970 

1942 

1726 

1909 

1940 

1969 

1041 

1725 

1908 

1939 

1908 

1949 

1724 

1907 

1938 

1967 

1939 

1723 

1906 

1937 

1906 

1938 

1722 

1905 

1936 

1965 

1937 

1721 

1904 

193 5 

1964 

1936 

1720 

1903 

1934 

1963 

1935 

1719 

1902 

1933 

1962 

1934 

1718 

1901 

. 1932 

1901 

1933 

1717 

1900 

1931 

1900 

1932 

ms- 

1899 

1930 

1959 

1931 

1715 

1898 

1929 

1958 

1930 

1714 

1897 

1928 

1957 

1929 

1718 

1896 

1927 

1956 

1928 

1712 

1895 

1920 

1955 

1927 

1711 

1894 

1925 

1954 

1926 

1710 

1893 

1924 

1953 

1925 

1709 

1892 

1923 

1952 

1924 

1708 

1891 

1922 

1951 

1923 

1707 

1890 

1921 

1950 

1922 

1700 

1889 

1920 

1949 

1921 

1705 

1888 

1919 

1948 

1920 

1704 

1887 

1918 

1917 

1919 

1703 

1880 

1917 

1946 

1918 

1702 

1885 

1910 

1915 

1917 

1701 

1884 

1915 

1944 

1916 

1700 

1883 

1914 

1943 

1915 

1699 

1882 

1913 

1942 

1914 

1698 

1881 

1912 

1941 

1913 

1697 

1880 

1911 

1940 

1912 

1696 

1879 

1910 

1939 

1911 

1695 

1878 

1909 

1938 

1910 

1694 

1877 

1908 

1937 

1909 

1693 

1876 

1907 

1930 

1908 

1992 

1875 

1906 

1935 

1#07 

1691 

1874 

1905 

1934 

1906 

1690 

1873 

1904 

1933 

1905 

1689 

.1872 

1903 

1932 

1904 

1688 

1871 

1902 

1931 

1903 

1687 

1870 

1901 

1930 

1902 

1696 

1809 

1900 

1929 

1901 

1685 

1868 

1899 

1928 

1900 

1684 

1867 

1898 

1927 

1899 

1683 

1866 

1897 

1926 

1898 

1682 

1805 

1890 

1925 

1897 

1681 

1864 

1895 

1924 

1896 

1680 

1863 

1894 

1923 

1*95 

1679 

1862 

1893 

1922 

1894 

1678 

1861 

1892 

1921 

1893 

1677 

1800 

1891 

192" 

1892 

1076 



TABLE V.-A. —BLAKJETS—YBARLT 1NCBEASE OF MEAN LONGITUDE, ETC. 

TABLE V-A —cont. 




Years ; also 




Yearly increase of mean longitude, etc j~coni 

f 





year A.D. 
if reckoned 

Mars. 

Jup. 

Sat 

Mars. 

Mero. 

Jup. 

Venus. 

Sat. 

B.C. 

Mars. 

Merc. 

Jup. 

V>nus. 

Sat. 

from 1 B.C. 

















Degrees. 


A.D. 

A.D. 

A.O. 

A..D, 

A. D. 


A. D. 

AD. 

A.D. 

A. IX 

A.D. 

241 

49 

114 

65 

1693 

1661 

1795 

1902 

1773 

241 

1859 

1890 

1919 

1991 

1075 

242 

240 

144 

77 

1694 

1602 

1796 

1903 

1774 

242 

1858 

1889 

1918 

1890 

1674 

243 

71 

174 

89 

169,' 

1663 

1797 

1904 

1775 

243 

1857 

1888 

1917 

1889 

1673 

244 

262 

205 

102 

1696 

1064 

1798 

1905 

1770 

244 

1856 

1887 

1910 

1>*88 

1672 

245 

94 

235 

114 

1697 

1665 

1799 

1906 

1777 

245 

1855 

1886 

1915 

1387 

1671 

2^6 

286 

265 

126 

1698 

1660 

1800 

1907 

1778 

246 

1854 

1885 

1914 

1886 

1670 

247 

117 

' 296 

138 

1699 

1607 

1801 

1908 

1779 

247 

1853 

1881 

1913 

1885 • 

1609 

243 

308 

826 

150 

1700 

1668 

1802 

1909 

3730 

248 

1852 

1883 

19)2 

1K84 

1668 

249 

140 

356 

163 

1701 

1669 

1803 

19:0 

178 

249 

1851 

1882 

1911 

1863 

1667 

250 

331 

27 

175 

1702 

1070 

1804 

1911 

1782 

250 

1850 

1881 

1910 

1882 

1666 

251 

163 

67 

187 

1703 

1671 

1805 

1912 

1783 

251 

1849 

1880 

1909 

1881 

1666 

252 

364 

87 

199 

1704 

1672 

1806 

1913 

1784 

252 

1848 

1879 

1908 

1880 

1664 

253 

185 

118 

212 

1705 

1673 

1807 

H>14 

1785 

253 

1847 

1878 

1907 

1879 

1663 

254 

17 

148 

224 

1706 

1674 

1808 

1915 

1786 

254 

1846 

1877 

1900 

1878 

1.662 

255 

208 

179 

236 

1707 

1075 

1809 

1916 

1787 

255 

1845 

1870 

1905 

1877 

1661 

256 

40 

209 

248 

1708 

1676 

1810 

1917 

1788 

258 

.1844 

1875 

1904 

1876 

*1660 

257 

231 

239 

260 

1709 * 

1677 

1811 

1918 

3789 

257 

1843 

1874 

1903 

1875 

1659 

258 

62 

270 

273 

1710 

1678 

1812 

1919 

1790 

258 

1842 

1873 

1902 

1874 

1658 

259 

254 

300 

285 

1711 

1679 

1813 

1920 

1721 

259 

1841 

1872 

1901 

1873 

1057 

260 

85 

330 

297 

1712 

1680 

1814 

1921 

1792 

260 

1840 

1871 

1900 

1872 

1656 

261 

277 

1 

309 

1713 

1681 

1815 

1922 

1793 

261 

1839 

1870 

1899 

1871 

1655 

262 

108 

31 

322 

1714 

1682 

1816 

1923 

1794 

262 

1838 

1869 

1898 

1870 

1654 

263 

299 

62 

334 

1715 

1683 

18,7 

1924 

1795 

263 

1837 

1808 

1897 

1809 

1053 

264 

131 

92 

346 

1716 

1684 

1818 

1925 

1796 

264 

1836 

1867 

1896 

1868 

1652 

265 

322 

122 

358 

1717 

1085 

1819 

1923 

1797 

265 

1835 

1860 

1805 

1807 

1651 

266 

154 

153 

10 

1718 

1686 

1820 

1927 

1798 

266 

1834 

1805 

1894 

1866 

1650 

267 

345 

183 

23 

1719 

1687 

1821 

1928 

1799 

267 

1833 

1804 

1893 

1865 

1649 

268 

177 

213 

35 

1720 

1688 

1822 

1929 

1800 

268 

1832 

1863 

1892 

1804 

1048 

269 

8 

244 

47 

1721 

1689 

1823 

1930 

1801 

269 

1831 

1802 

1891 

1863 

1647 

270 

199 

274 

59 

1722 

1690 

1824 

1931 

1802 

270 

1830 

1861 

1890 

1862 

1646 

271 

31 

804 

72 

1723 

1091 

1825 

1932 

1803 

271 

1829 

I860 

1889 

1861 

1645 

272 

222 

335 

84 

1724 

1092 

1826 

1933 

18<>4 

272 

1828 

1859 

1888 

1860 

1644 

273 

54 

5 

96 

1725 

1693 

1827 

1934 

1805 

273 

1827 

1858 

1887 

1859 

1643 

274 

245 

35 

108 

1726 

1694 

1828 

1935 

1806 

274 

1S26 

1857 

1886 

1858 

1642 

275 

76 

66 

120 . 

1727 

1695 

1829 

1936 

1807 

275 

1825 

1856 

1885 

1857 

1641 

276 

268 

96 

133 

1728 

1696 

1830 

1937 

1808 

276 

1824 

1855 

.1884 

1856 

1640 

277 

99 

127 

145 

1729 

1697 

1831 

1938 

1809 

277 

1823 

1854 

1883 

1855 

If 4 39 

278 

291 

157 

157 

1730 

1098 

1832 

1939 

1810 

278 

1822 

1853 

1882 

1851 

163 $ 

279 

122 

187 

109 

1731 

1699 

1883 

1940 

1811 

279 

1821 

1852 

1881 

1853 

1637 

280 

313 

218 

182 

1732 

1.700 

1834 

1941 

1812 

280 

1820 

185 L 

1880 

1852 

1636 

281 

145 

248 

194 

1733 

1701 

1835 

1942 

1813 

281 

1819 

1850 

1879 

1851 

1635 

282 

338 

278 

200 

1734 

1702 

1836 

1943 

1814 

282 

1818 

1849 

1878 

1850 

1634 

283 

168 

309 

218 

1735 

1703 

1837 

1944 

1815 

233 

1817 

1848 

• 1877 

1849 

1633 

284 

359 

339 

230 

1736 

1704 

1838 

1945 

1810 

284 

1810 

. 1847 

1876 

ISIS 

1632 

285 

190 

9 

243 

1737 

1705 

1839 

1946 

1817 

285 

1815 

1846 

1875 

1847 

1631 

286 

22 

40 

255 

1738 

1706 

1840 

1947 

1818 

286 

1814 

1845 

1874 

1846 

1630 

287 

213 

70 

267 

1739 

1707 

184 L 

1948 

1819 

287 

1813 

1844 

1873 

1815 

1629 

288 

45 

100 

279 

1740 

1708 

1842 

1049 

1820 

288 

1812 

1843 

1872 

1841 

1628 

289 

236 

131 

292 

1741. 

1709 

1843 

1950 

1821 

289 

1811 

1842 

1871 

1843 

1627 

290 

67 

161 

304 

1742 

1710 

1344 

1951 

1822 

390 

1810 

1841 

1870 

1842 

1626 

291 

259 

191 

310 

1743 

1711 

1845 

1952 

1823 

291 

1809 

1840 

1809 

1841 

1625 

292 

90 

222 

328 

1744 

1712 

ts46 

1.953 

1824 

292 

1803 

1839 

1868 

184 > 

1624 

293 

282 

252 

340 

1745 

1713 

1847 

1954 

1825 

293 

1807 

1838 

1867 

1839 

1023 

294 

113 

283 

353 

1746 

1714 

1848 

1955 

1826 

294 

1806 

1837 

1806 

1838 

1622 

295 

304 

313 

5 

1747 

1715 

1849 

1950 

1827 

295 

1805 

1830 

1865 

1837 

1021 

296 

136 

343 

17 

1748 

1716 

1850 

1957 

1828 

296 

1804 

1835 

1804 

1836 

1620 

297 

327 

13 

29 

1749 

1717 

1851 

1958 

1829 

297 

1803 

1834 

1863 

1835 

1619 

298 

159 

44 

42 

1750 

1718 

1852 

1959 

1830 

298 

1802 

1833 

1862 

1834 

1618 

299 

350 

74 

54 

1751 

1719 

1853 

1960 

1831 

299 

1801 

1832 

1861 

1833 

1617 

300 

181 

104 

66 

1752 

1720 

1854 

1961 

1832 

300 

1800 

1831 

1860 

1832 

1999 

301 

13 

135 

78 

1753 

1721 

1855 

1962 

1833 

301 

1799 

1830 

1859 

1831 

1998 

302 

204 

165 

90 

1754 

1722 

1850 

1963 

1834 

302 

1798 

1829 

1858 

. 1830 

19 97 

303 

36 

196 

103 

1755 

17^3 

1857 

1904 

1836 

303 

1797 

1828 

1857 

1829 

1996 

304 

227 

226 

llf> 

1756 

1724 

1853 

1985 

1836 

304 

1798 

1827 

1856 

1823 

1995 

305 

59 

256 

127 

1757 

1725 

1859 

1906 

1837 

305 

1795 

1826 

1855 

1827 

1994 

306 

250 

287 

139 

1758 

1726 

1860 

1907 

1833 

306 

1794 

1825 

1854 

1820 

1993 

307 

81 

317 

151 

1759 

1727 

1801 

1968 

1839 

307 

1793 

1824 

1853 

1825 

1992 

308 

273 

317 

164 

1760 

1728 

1802 

1969 

1840 

308 

1792 

1823 

1852 

1824 

1991 

309 

104 

18 

176 

1761 

1729 

1863 

1970 

1811 

309 

1791 

1322 

1851 

1823 

1990 

310 

296 

48 

188 

1762 

1730 

1804 

1971 

1842 

310 

1790 

1821 

1850 

1822 

1989 

311 

127 

78 

200 

1763 

1731 

1865 

1972 

1843 

311 

1780 

1820 

1849 

1821 

1988 

312 

318 

109 

213 

1764 

1732 

1806 

1973 

1844 

312 

1788 

1819 

1848 

1820 

1907 

313 

160 

139 

225 

1765 

1733 

1867 

1974 

1845 

313 

1787 

1818 

1847 

3819 

1980 

314 

341 

169 

237 

1768 

1734 

1868 

1975 

1840 

314 

1786 

1817 

1846 

1818 

1985 

315 

173 

200 

249 

1767 

1735 

1869 

1976 

1847 

315 

1785 

1810 

1845 

1817 

1984 

316 

4 

230 

261 

1768 

1736 

1870 

1977 

181S 

316 

1781 

1815 

1844 

1816 

1983 

317 , 

195 

260 

274 

1769 

1737 

1871 

1978 

1849 

317 

17*3 

1814 

1843 

1815 

1982 

318 

27 

291 


1770 

1738 

1872 

1979 

1850 

318 

1782 

1813 

1842 

1814 

1981 

319 

218 

321 

298 

1771 

1739 

1873 

1980 

1851 

319 

1781 

1812 

1841 

1813 

1980 

320 

50 

351 

310 

1772 

1740 

1874 

1981 

1S52 

320 

1780 

18U 

1840 

1812 

1979 



Years; also 
year A,D. Mars, 
if reckoned 
from 1 BC. 


321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

3 55 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 


241 

72 

263 

95 

287 

118 

309 

141 

832 

164 

855 

186 

18 

200 

41 

232 

63 

255 

80 

278 

109 

300 

132 

323 

155 

346 

178 

9 

200 


223 

55 
246 
77 
269 
100 
2 92 
123 
314 
140 

337 

169 

0 

191 

23 

214 

46 

237 

68 

260 

91 
268 
114 
305 
137 
32 H 
160 
351 
183 
14 

205 

37 

228 

59 

251 

82 

274 

105 

296 

128 

39 

163 

342 

174 

5 

190 

28 

219 

51 

242 


TABLE V-A.—PLANETS—■YEARLY INCREASE OF MEAN LONGITUDE, ETO. 

TASKS V-A—cont. 

Yearly increase of mean longitude, etc.— coni. 

3 up. Sat. 


<SL 


Degrees. 

22 

52 

82 

113 

143 

174 

204 
234 

205 
295 

325 

866 

26 

56 

87 

117 

147 

178 

20S 

238 

269 

299 

329 

0 

30 

61 

01 

121 

152 

182 

212 

243 

273 

303 

334 

4 

34 

65 

95 

120 

156 
186 
217 
247 
277 
308 
338 
8 

39 
69 

99 
130 
160 
190 
221 
25 i 
281 
312 
342 
12 

43 
73 
103 
134 
164 
195 
225 
255 
286 
316 

346 
17 
47 
77 
108 
138 
168 
199 
229 
269 


323 

335 

347 

359 

11 

24 

36 

48 

80 

73 

86 

97 

109 

121 

134 

140 

158 

170 

183 

195 

207 

219 

231 

244 

256 

288 

280 

203 

305 

317 

329 

341 

354 

6 

18 

30 

43 

55 

67 

79 

91 

104 

116 

128 

140 

152 

165 

177 

189 

201 

214 

226 

238 

250 

262 

275 

287 

299 

311 

324 

336 

348 

0 

12 

24 

37 

49 

61 

73 

85 

98 

110 

122 

134 

(47 

159 

111 

183 

195 

208 


Mare. 

Mere. 

Jup. 

Venus. 

Sat. 

B.C. 

Mara. 

Merc. 

Jup. 

Venus. 

Safe, 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

1773 

1741 

1875 

1982 

1853 

321 

1779 

1810 

1839 

1811 

1978 

1774 

1743 

1876 

1983 

1854 

322 

1778 

1809 

1888 

1810 

1977 

1775 

1743 

1877 

1984 

1855 

323 

1777 

1808 

1837 

1809 

1976 

1776 

1744 

X878 

1985 

1856 

324 

1776 

1807 

1836 

1808 

1975 

1777 

1745 

1870 

1986 

1857 

325 

1775 

1806 

1835 

1807 

1974 

1778 

1746 

1880 

1987 

1858 

326 

1774 

1805 

1834 

1806 

1978 

1779 

1747 

1881 

1983 

1859 

327 

1773 

1804 

13*3 

1805 

1972 

1780 

1748 

1882 

1989 

1860 

328 

1772 

1803 

1832 

1804 

1971 

1781 

1749 

1883 

1990 

1861 

329 

177! 

1802 

1831 

1808 

1970 

1782 

1750 

1884 

1991 

1862 

330 

1770 

1801 

1830 

1802 

I960 

1783 

1751 

1885 

1992 

1863 

331 

1760 

1800 

1829 

1801 

1968 

1784 

1762 

1886 

1993 

1864 

332 

1768 

1799 

1828 

1800 

1967 

1785 

1753 

1887 

1994 

1865 

333 

1767 

1798 

1827 

1799 

pee 

1786 

1754 

1888 

1995 

1866 

334 

1766 

1707 

1826 

1798 

(905 

1787 

1755 

1889 

1996 

1867 

335 

1766 

1796 

1825 

1797 

, 1964 

1788 

1756 

1890 

1997 

1868 

336 

1764 

1795 

1824 

1796 

1963 

1789 

1767 

1891 

1998 

1869 

337 

1763 

1794 

1823 

1795 

1902 

1790 

1768 

1892 

1999 

1870 

338 

1762 

1793 

1822 

1794 

1061 

1791 

1750 

1893 

1765 

1871 

339 

1761 

1792 

1821 

1793 

I960 

1792 

1760 

1894 

1760 

1872 

340 

1760 

1791 

1820 

1792 

1959 

1793 

1761 

1895 

1767 

1873 

341 

1769 

1790 

1819 

1791 

1958 

1794 

1762 

1896 

1768 

.1874 

342 

1758 

1789 

1818 

1790 

1957 

1795 

1763 

1897 

1769 

1875 

343 

1757 

1788 

1817 

1789 

1956 

1796 

1764 

1898 

1770 

1876 

344 

1756 

1787 

1816 

1788 

1955 

1797 

1765 

1899 

1 771 

1877 

345 

1765 

1786 

1815 

1787 

1954 

1798 

1766 

1900 

1772 

1878 

346 

1754 

1785 

1814 

1786 

1953 

1799 

1767 

1901 

1773 

1879 

347 

1763 

1784 

1813 

1785 

1952 

1800 

176$ 

1903 

1774 

1880 

348 

1752 

1783 

1812 

1784 

1951 

1801 

1769 

1903 

1775 

1881 

349 

1751 

1782 

1811 

1783 

1950 

1802 

1770 

1904 

1776 

1882 

350 

1760 

1781 

1810 

1782 

1949 

1803 

1771 

1905 

1777 

1883 

351 

1749 

1780 

1809 

1781 

1948 

1804 

1772 

1906 

1778 

1884 

352 

1748 

1779 

1808 

1780 

1947 

1806 

1773 

1907 

1779 

1885 

353 

1747 

1778 

1807 

1779 

194C 

1806 

1774 

1908 

1780 

1886 

354 

1746 

1777 

1806 

1778 

1945 

1807 

1776 

1909 

1781 

1887 

355 

1746 

1776 

1805 

1777 

1944 

1808 

1776 

1910 

1782 

1888 

356 

1744 

1775 

1804 

1770 

1943 

1809 

1777 

1911 

1783 

1889 

357 

1743 

1774 

1803 

1775 

1942 

1810 

1578 

1912 

1784 

1890 

358 

1742 

1778 

1802 

177 4 

1941 

1811 

1779 

1913 

1785 

1891 

359 

174! 

1772 

1801 

1773 

1999 

1812 

1780 

1914 

1786 

1892 

360 

1740 

1771 

1800 . 

1772 

1098 

1813 

1781 

1915 

1787 

1893 

361 

1739 

1770 

1799 

1771 

1997 

1314 

1782 

1916 

1788 

1894 

362 

1738 

1769 

1798 

1770 

1996 

1816 

1783 

1917 

1789 

1895 

363 

1737 

1768 

1797 

1769 

1995 

1816 

1784 

1918 

1790 

1896 

364 

1736 

178? 

1796 

1768 

1994 

1817 

1785 

1919 

1791 

1897 

365 

1735 

1766 

1796 

1767 

1993 

1818 

1786 

1920 

1792 

1898 

366 

1734 

1765 

1794 

1706 

1993 

1819 

1787 

1921 

1793 

1899 

367 

1733 

1764 

1793 

1765 

1991 

1820 

1788 

1922 

1794 

1900 

368 

1732 

1763 

1792 

1999 

1990 

1821 

1789 

1923 

1795 

1901 

369 

1731 

1762 

1791 

1998 

1989 

1822 

1790 

1924 

1796 

1902 

370 

1730 

1761 

1790 

1997 

1988 

1823 

1791 

1925 

1797 

1903 

371 

1729 

1760 

1789 

1996 

1987 

1824 

1792 

1920 

1798 

1904 

372 

1728 

1759 

1788 

1995 

1986 

1825 

1793 

1927 

1709 

1905 

373 

1727 

1758 

1787 

1094 

1985 

1826 

1794 

1928 

1800 

1906 

374 

1726 

1757 

1788 

1993 

1084 

1827 

1795 

1929 

1801 

1907 

375 

1725 

1756 

17«6 

1992 

1983 

1828 

1796 

1930 

1802 

1008 

376 

1724 

1755 

1784 

1999 

1982 

1829 

1797 

1931 

1803 

1909 

377 

1723 

1754 

1783 

1998 

19*1 

1830 

1798 

1932 

1804 

1910 

378 

1722 

17.53 

1782 

1997 

1980 

1831 

1799 

1933 

1805 

1911 

379 

1721 

1752 

1781 

1996 

1979 

1832 

1800 

1934 

1806 

1912 

380 

1720 

1751 

1780 

1995 

1978 

1833 

1801 

1935 

1807 

1913 

381 

1719 

1750 

1779 

1994 

1077 

1834 

1802 

1930 

1808 

1914 

382 

1718 

1749 

1778 

1993 

1976 

1835 

1803 

1987 

1809 

1016 

383 

1717 

1748 

1777 

1992 

1975 

1836 

1804 

1938 

1810 

1916 

384 

1716 

1747 

1776 

1991 

1974 

1837 

1806 

1939 

1811 

19(7 

385 

1715 

(748 

1775 

1990 

1973 

1838 

1806 

1040 

1812 

1918 

386 

1714 

1745 

1774 

1989 

: 1072 

1830 

1807 

1941 

’813 

1919 

387 

1713 

1744 

1773 

1988 

1971 

1840 

1808 

1942 

1814 

1920 

388 

1712 

1743 

1772 

1987 

1970 

1841 

1809 

1943 

1815 

1921 

389 

3711 

1742 

1771 

1986 

1969 

1842 

1810 

1944 

1816 

1922 

390 

1710 

1741 

1770 

1985 

1908 


1843 

1844 

1845 

1846 
J847 

1848 

1849 

1850 

1851 

1852 


1811. 

1812 

1813 

1814 

1815 

1816 

1817 

1818 

1819 

1820 


1945 

1946 
1917 

1948 

1949 

1950 

1951 

1952 

1953 

1954 


1817 

1818 

1819 

1820 
1821 
1822 

1823 

1824 
1826 
1826 


1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 


391 

392 

393 

394 

395 

396 

397 

398 

399 

400 


1709 

1708 

1707 

1706 

1705 

1704 

1703 

1702 

1701 

1700 


1740 

1739 

1738 

1737 

173G 

1735 

1734 

1733 

1732 

1731 


1769 

1738 

1767 

3766 

3765 

1764 

1763 

1762 

1761 

1760 


1984 

1083 

1982 

1981 

1980 

1979 

1978 

!#77 

1976 

1976 


1967 

1966 

1905 

1964 

1963 

1962 

1901 

1900 

1959 

1958 




TAftLE V-A.—PLANETS—YEABLY I NOB EASE OP MEAN LONGITUDE, ETC. 

TABLE V-A —cont. « 

Yearly increase of mean longitude, etc.— *cont. 




Years; also 
year A.D. 
if reckoned 
from 1 B.C. 


401 

73 

402 

265 

403 

96 

404 

288 

405 

119 

406 

310 

407 

142 

408 

833 

409 

165 

410 

356 

411 

187 

412 

l'J 

413 

210 

414 

42 

115 

233 

416 

64 

417 

256 

418 

87 

419 

279 

420 

110 

421 

301 

422 

133 

423 

324 

424 

156 

425 

347 

426 

178 

427 

10 

428 

201 

429 

33 

430 

224 


431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 
454. 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 
430 


6 (> 
247 
78 
270 
101 
293 
124 
315 
147 
338 

170 

1 

192 

24 

215 

47 

238 

69 

261 

92 

284 

115 

306 

138 

329 

161 

352 

183 

15 

2U6 

38 
229 
60 
252 
• 83 
275 
106 
297 
129 
320 

162 

343 

175 

6 

197 

29 

220 

52 

243 

71 


Jup. 

Sat. 

Mars. 

Mere, 

.Tup. 

Venus. 

Sat. 

B.C. 

Mars. 

Merc. 

Jup. 

Venus, 

Sat. 

Degrees. 


A.D. 

A.D. 

A.D 

A.D. 

A.D 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

290 

220 

J853 

182 L 

1955 

1827 

1933 

401 

1699 

1730 

1759 

1974 

1957 

320 

232 

1854 

1822 

1956 

1828 

1934 

402 

1698 

1729 

1758 

1973 

1950 

350 

244 

1855 

1823 

1957 

J829 

1936 

403 

1697 

1728 

1757 

1972 

1955 

21 

257 

1856 

1821 

1958 

1830 

1936 

404 

1696 

1727 

1750 

1971 

1954 

5L 

269 

1857 

1825 

1959 

1831 

1937 

405 

1095 

1726 

17*5 

1970 

1953 

81 

281 

1858 

1826 

1900 

1832 

1938 

406 

1094 

1725 

17*4 

1969 

1952 

112 

293 

1859 

1827 

1961 

1833 

1939 

407 

1693 

1724 

1753 

1968- 

1951 

142 

305 

1860 

1828 

1962 

1S34 

1940 

403 

1692 

1723 

1752 

1967 

1950 

173 

318 

1861 

1829 

1903 

1835 

.1941 

409 

1691 

1722 

1751 

1966 

1949 

203 

330 

1862 

1830 

1904 

1886 

1942 

410 

1600 

1721 

1750 

196o 

1948 

233 

342 

1803 

1831 

1905 

1837 

1943 

411 

1689 

1720 

1749 

100* 

1947 

264 

854 

1861 

1832 

1906 

1838 

1944 

412 

1088 

1719 

1748 

1963 

1946 

294 

7 

1805 

1833 

1907 

1839 

1945 

413 

1087 

1718 

1747 

1962 

1945 

324 

19 

1806 

1834 

1968 

1840 

1946 

414 

1686 

1717 

i746 

190i 

1944 

355 

31 

1867 

1835 

1909 

1841 

1947 

415 

1085 

1716 

1745 

1960 

1943 

25 

43 

1808 

1830 

1970 

1842 

1948 

410 

16S4 

1715 

1744 

1959 

1942 

55 

55 

1869 

1837 

1971 

1843 

1949 

417 

1633 

1714 

1743 

1958 

1941 

86 

68 

1870 

1838 

1972 

1844 

1950 

418 

1682 

1713 

1742 

1957 

1940 

116 

80 

1871 

1839 

1973 

1845 

1951 

419 

1681 

1712 

174 L 

1956 

1939 

146 

92 

1872 

1840 

1974 

1846 

1952 

420 

1630 

1711 

1740 

1955 

1038 

177 

104 

1873 

1841 

1975 

1847 

1953 

421 

1679 

1710 

1739 

1954 

1937 

207 

116 

1874 

1842 

1976 

1848 

' 1954 

422 

1678 

1709 

1738 

1953 ' 

1930 

237 

129 

1875 

1843 

1977 

1849 

1955 

423 

1677 

1708 

1737 

1952 

1936 

268 

141 

1876 

1844 

1978 

1850 

1853 

424 

1676 

1707 

1736 

1951 

1934 

298 

153 

1877 

1845 

1979 

1851 

1957 

425 

1675 

1706 

1735 

1950 

1933 

328 

165 

1878 

1846 

1980 

1952 

1958 

426 

1674 

1705 

1734 

1949 

1932 

359 

178 

1879 

1847 

1981 

1853 

1959 

427 

1673 

1.704 

1733 

1948 

1931 

29 

190 

1880 

1848 

1982 

1854 

I960 

428 

1672 

1703 

1732 

1917 

1930 

59 

202 

1881 

1849 

1983 

1855 

1961 

429 

1671 

1702 

1731 

1940 

1929 

90 

214 

1882 

1850 

1984 

1856 

1962 

430 

1670 

1701 

1780 

1945 

1928 

120 

220 

1883 

1851 

1985 

1857 

1903 

431 

1669 

1700 

1729 

1944 

1927 

151 

239 

1884 

1852 

19S6 

1858 

1964 

432 

1668 

1099 

1728 

1943 

1026 

181 

251 

1885 

1863 

1987 

1859 

1065 

433 

1667 

1698 

1727 

1942 

1925 

211 

203 

1886 

1854 

1988 

1860 

1P66 

434 

1666 

1697 

1720 

1941 

1924 

242 

275 

1887 

1855 

1989 

1861 

1967 

435 

1665 

1600 

1726 

1940 

1923 

272 

288 

1888 

1856 

1990 

1862 

1968 

436 

1664 

1695 

1724 

1939 

1922 

302 

300 

1889 

1857 

1991 

1863 

1969 

437 

1663 

1694 

1723 

1938 

1921 

333 

312 

1890 

1858 

1992 

1804 

1970 

438 

1662 

1693 

1722 

1937 

1920 

3 

324 

1891 

1859 

1993 

1865 

1*71 

439 

1661 

1692 

1721 

1930 

1019 

33 

336 

1892 

1860 

1994 

1866 

1972 

440 

1060 

1691 

1720 

1936 

191 8 

64 

849 

1893 

1801 

1995 

1867 

1973 

441 

1659 

1690 

1719 

1934 

1917 

94 

l 

1894 

1862 

1990 

1868 

1974 

442 

1658 

1089 

1718 

1933 

1916 

124 

13 

1895 

1803 

1997 

1869 

1975 

443 

1057 

1688 

1717 

1932 

1916 

155 

25 

1890 

1884 

1998 

]870 

1976 

444 

1656 

1087 

1716 

1931 

1914 

185 

38 

1897 

1865 

1999 

1871 

1977 

445 

1055 

1086 

1716 

1930 

1913 

215 

60 

1898 

1866 

1656 

1872 

1978 

446 

1654 

1685 

1714 

1929 

1912 

246 

62 

1899 

1867 

1657 

1873 

1979 

447 

1653 

1684 

1713 

1928 

1911 

276 

74 

1900 

1888 

1658 

1874 

1980 

448 

1652 

1083 

1712 

1927 

1910 

306 

86 

1901 

1809 

1659 

1876 

1981 

449 

1051 

1682 

1711 

1926 

1909 

337 

99 

1902 

1870 

1660 

1870 

1982 

450 

1650 

1681 

1710 

1925 - 

1908 

7 

111 

1903 

1871 

1661 

1877 

1983 

451 

1649 

1680 

1709 

1924 

1907 

37 

123 

1904 

1872 

1662 

1878 

1984 

452 

1648 

1679 

1708 

1923 

1906 

08 

.135 

1905 

1873 

1063 

1879 

1985 

453 

1647 

1678 

1707 

1922 

1905 

98 

147 

1906 

1874 

1664 

1890 

1980 

454 

1640 

1677 

1706 

1.921 

1904 

129 

160 

1907 

1875 

1065 

1881 

1087 

455 

1645 

1676 

.1705 

1920 

1903 

159 

172 

1908 

1870 

1060 

1892 

1988 

456 

1644 

1675 

1704 

1*19 

1902 

189 

184 

1909 

1877 

1067 

1883 

1989 

457 

1643 

1674 

1703 

1918 

1901 

220 

190 

1910 

1878 

1068 

1884 

1990 

458 

1642 

1673 

1702 

1917 

1900 

250 

209 

1911 

1879 

1669 

1885 

1991 

459 

1641 

1672 

1701 

1916 

1899 

280 

221 

1912 

1880 

1670 

1886 

1992 

460 

1640 

1671 

1700 

1915 

1898 

311 

233 

1913 

1881 

1671 

1887 

1993 

461 

1039 

1670 

1099 

1914 

1897 

341 

245 

1914 

1882 

1672 

1888 

1994 

462 

1638 

1660 

1698 

1913 

1896 

11 

257 

1915 

1883 

1673 

1889 

1905 

463 

1637 

1668 

1697 

1912 

1896 

42 

270 

1916 

1884 

1674 

1890 

1996 

464 

1715 

1667 

1690 

1911 

1894 

72 

282 

1917 

1885 

1675 

1891 

1997 

465 

1714 

1666 

1695 

1910 

1893 

102 

294 

1913 

1880 

1676 

1832 

1998 

466 

1713 

1605 

1694 

1909 

1892 

133 

306 

1919 

18^7 

1677 

1803 

1999 

467 

1712 

1664 

1.693 

1908 

1891 

163 

319 

1020 

1S88 

1678 

1894 

1617 

468 

1711 

1663 

1692 

1907 

1890 

193 

331 

1921 

1889 

1679 

1895 

1618 

469 

1710 

1662 

1601 

1906 

1889 

224 

343 

1922 

1890 

1680 

1896 

1619 

470 

1709 

1861 

1090 

1905 

1888 

254 

355 

1923 

1891 

1081 

1807 

1620 

471 

17 f| 8 

I860 

1089 

1P04 

1887 

284 

7 

1924 

1892 

1682 

1898 

1621 

472 

1707 

1669 

1688 

1903 

1886 

315 

20 

1925 

1893 

1083 

1899 

1622 

473 

1706 

1658 

1687 

1902 

1885 

345 

32 

1926 

1894 

1084 

1900 

1623 

474 

1705 

1657 

1686 

1901 

1884 


44 

1927 

1895 

1685 

1901 

1621 

475 

1704 

1650 

1085 

1900 

1883 

46 

68 

1928 

1896 

1688 

1902 

1625 

476 

1703 

1655 

1684 

1S99 

1882 

76 

09 

1929 

1897 

1687 

1903 

1620 

477 

1702 

1054 

1083 

1898 

1881 

106 

8i 

1930 

1898 

1688 

1904 

1627 

478 

1701 

1653 

1682 

1897 

1880 

137 

93 

1931 

1899 

1689 

1905 

1628 

479 

1700 

1052 

1081 

1896 

1879 

167 

105 

1932 

1900 

1690 

1006 

1629 

480 

1693 

1651 

1680 

1895 

1878 



Years ; also 
year A.D. 

if reckoned 


from 1 B.C, 

481 

482 

483 

484 

485 
436 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 
534 

525 

526 

527 

528 
329 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 
655 

556 

557 

558 

559 

560 


TABUS Y-A.-—PLANETS—YEAELT INCREASE OF MEAN LONGITUDE, ETC. 

TABLE V-A- —am*. 

Yearly increase of mean longitude, etc .—cent, 

B.C. 


481 

482 

483 
434 

485 

486 
487 
483 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 


<SL 


Mars. 

Jap. 

Sat. 

Mars. 

Merc. 

Jiip. 

Yenus. 

Sat. 


Degrees. 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

266 

198 

117 

1933 

1901 

1601 

1907 

1630 

97 

228 

130 

1934 

1902 

1692 

1908 

1631 

289 

25 8 

142 

1935 

1903 

1603 

1909 

1632 

120 

289 

154 

1930 

1904 

1694 

1910 

1633 

311 

319 

166 

1937 

1905 

1695 

1911 

1634 

143 

349 

179 

1938 

1906 

1096 

1912 

1635 

334 

20 

1.91 

1939 

1907 

1697 

1913 

1030 

180 

50 

203 

1940 

1908 

1698 

1914 

1637 

337 

80 

215 

*1941 

1909 

1699 

1915 

1838 

188 

111 

227 

1942 

1910 

1700 

1010 

1639 

20 

141 

240 

1943 

1911 

1701 

1917 

1640 

21.1 

m 

252 

1941 

1912 

1702 

1918 

1641 

43 

202 

261 

1945 

1913 

1703 

1919 

1042 

234 

232 

276 

1940 

1914 

1704 

1920 

1843 

05 

262 

289 

1947 

1915 

1705 

1921 

1644 

257 

293 

301 

1948 

1916 

1706 

1922 

1045 

88 

323 

313 

1949 

1917 

1707 

1923 

1646 

280 

353 

325 

1950 

1918 

1708 

.1924 

1647 

111 

24 

337 

.1951 

1019 

1709 

1925 

1848 

302 

54 

350 

1952 

1920 

1710 

1926 

1649 

134 

84 

2 

1953 

1921 

1711 

1927 

1650 

325 

116 

14 

1954 

1022 

1712 

1928 

1651 

157 

145 

26 

1955 

1923 

1713 

1929 

1052 

348 

170 

39 

1956 

1924 

1714 

1930 

1653 

179 

2* >6 

51 

1957 

1925 

1715 

1931 

1654 

11 

236 

63 

1958 

3920 

1716 

1932 

1055 

202 

267 

75 

1959 

1927 

1717 

1933 

1656 

34 

297 

87 

1960 

1928 

1718 

1934 

1657 

225 

327 

100 

1981 

1929 

me 

1935 

1658 

67 

358 

112 . 

1962 

1930 

1720 

1936 

1659 

248 

28 

124 

1963 

1931 

1721 

1937 

1660 

79 

68 

136 

1964 

1932 

1722 

1938 

1601 

271 

89 

148 

1965 

1933 

1723 

1939 

1062 

102 

119 

161 

1960 

1934 

1724 

.1940 

1603 

294 

149 

173 

1967 

1935 

1725 

1941 

1664 

125 

180 

185 

1968 

1930 

1723 

1942 

1665 

316 

210 

197 

1969 

1937 

1727 

1943 

1666 

14S 

240 

210 

1970 

1938 

1728 

1944 

1667 

339 

271 

222 

1971 

1939 

1729 

1945 

1808 

17! 

301 

234 

1972 

1940 

t730 

1946 

1609 

2 

331 

246 

1973 

1941 

1731 

1947 

1670 

193 

2 

258 

1974 

1942 

1732 

1948 

1071 

25 

32 

271 

1975 

1943 

1733 

1949 

1072 

210 

62 

283 

1976 

1944 

1734 

1950 

1673 

48 

93 

295 

1977 

1945 

1736 

1951 

1074 

239 

123 

307 

1978 

1946 

1736 

1952 

1076 

70 

154 

320 

1979 

1047 

1737 

1953 

1676 

260 

184 

332 

1980 

1948 

1788 

1954 

1677 

93 

214 

344 

198! 

.1949 

1739 

1955 

1078 

285 

245 

356 

1982 

1950 

1740 

1956 

1079 

116 

275 

8 

1983 

1051 

1741 

1957 

1680 

307 

305 

21 

1984 

1952 

1742 

H)58 

1681 

139 

336 

33 

1985 

1953 

1743 

1959 

1082 

330 

0 

45 

1980 

1954 

1744 

1960 

1683 

162 

36 

57 

1987 

1955 

1745 

1961 

1684 

353 

67 

70 

1988 

1956 

1746 

1962 

1685 

18t 

97 

82 

1989 

1957 

1747 

1963 

1080 

10 

127 

v^4 

1090 

1958 

1748 

1964 

1087 

207 

158 

106 

1901 

1959 

1749 

1905 

1688 

39 

188 

118 

1992 

1960 

1760 , 

1966 

1689 

230 

218 

131 

1993 

1961 

1751 

1967 

1090 

61 

249 

143 

1994 

1962 

1752 

1968 

1691 

253 

279 

155 

1905 

1903 

1753 

1969 

1692 

84 

309 

107 

19P6 

1064 

1754 

1970 

1693 

276 

340 

180 

1907 

1065 

1755 

1971 

1694 

107 

10 

192 

19H8 

1966 

1756 

1972 

1695 

298 

40 

204 

1999 

1967 

1757 

1973 

1096 

130 

71 

210 

1637 

1968 

1758 

' 1974 

1697 

321 

101 

228 

1638 

1909 

1759 

1975 

1698 

153 

132 

241 

1639 

1970 

1760 

1976 

1699 

344 

162 

253 

1640 

1971 

1701 

1977 

1700 

176 

192 

265 

1041 

1972 

1762 

1978 

1701 

7 

223 

277 

1642 

1973 

1763 

1979 

1702 

198 

253 

290 

1643 

1974 

1764 

1980 

1703 

30 

283 

302 

1644 

1975 

1765 

1981 

1704 

221 

3)4 

314 

1645 

1976 

1766 

1982 

1705 

53 

344 

320 

1646 

1977 

1767 

1983 

1706 

244 

14 

338 

3647 

1978 

1768 

1984 

1707 

75 

45 

351 

1048 

1979 

1769 

5985 

1708 

267 

75 

3 

1649 

1980 

1770 

1986 

1709 


Mars. 

Mere. 

Jup. 

Yeans 

Sat. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

1098 

1650 

1679 

1894 

1877 

1697 

1649 

1678 

1893 

1876 

1690 

1648 

1677 

1892 

1875 

1095 

1647 

1076 

189L 

1874 

1694 

•1646 

1075 

1890 

1873 

1693 

1645 

1674 

1889 

1872 

1692 

1990 

1673 

1888 

1871 

1691 

1998 

1672 

1887 

1870 

1690 

• 1997 

1671 

1886 

1809 

1689 

1996 

1670 

1885 

1308 

ms 

1995 

1669 

1884 

1807 

1087 

19m 

1608 

1883 

1866 

1686 

1993 

1667 

1882 

1665 

1685 

1992 

1666 

1881 

1864 

1684 

1991 

1665 

1880 

1863 

1967 

1900 

1664 

1879 

1362 

1966 

1989 

1063 

1878 

1861 

1965 

1988 

1662 

1877 

1860 

1964 

1987 

1061 

1876 

1859 

1963 

1980 

1660 

1875 

1858 

1962 

1985 

1659 

1874 

1857 

1961 

1984 

1058 

1870 

1850 

1960 

1983 

1057 

1872 

1865 

1959 

1982 

1656 

1871 

1854 

1958 

1981 

1999 

1870 

1853 

1967 

1980 

1998 

1809 

1852 

1956 

1979 

lty7 

186* 

1851 

.1955 

1978 

1996 

1867 

1850 

1954 

1977 

1995 

I860 

1849 

1953 

1976 

1994 

1865 

1848 

1952 

1975 

1998 

1804 

1847 

1961 

1974 

1992 

1863 

1846 

1950 

1973 

1991 

1862 

1845 

1949 

1972 

1990 

1881 

1844 

1948 

1971 

1989 

I860 

1843 

1917 

1970 

1988 

1859 

1842 

1946 

1969 

1987 

1858 

1840. 

1945 

1968 

1980 

1857 

1840 

1944 

1907 

1985 

1850 

1889 

1943 

1606 

1984 

1855 

1838 

1942 

1665 

1983 

1854 

1837 

1941 

1604 

1082 

1853 

1886 

1940 

1663 

1981 

1852 

1835 

1989 

1662 

1980 

1851 

1834 

1938 

1661 

1970 

1850 

1833 

1987 

1660 

1978 

1849 

1832 

1936 

1659 

1977 

1848 

1831 

1935 

1058 

1970 

1847 

1830 

1934 

1657 

1075 

1846 

1829 

1933 

1656 

1974 

1845 

1828 

1932 

1655 

1973 

1844 

1827 

1931 

1654 

1972 

1843 

282(5 

1930 

1953 

1071 

1842 

1825 

1929 

1052 

1970 

1841 

1824 

1928 

1951 

1960 

1840 

1823 

1927 

1950 

1908 

1839 

1822 

1920 

.1949 

1967 

1838 

1821 

1925 

1948 

1906 

1837 

1820 

1924 

1947 

1965 

1836 

1819 

1923 

1946 

1964 

1835 

1818 

1922 

1945 

1968 

1834 

1817 

1921 

1944 

1062 

1833 

1815 

1020 

1943 

1961 

1832 

1815 

1919 

1942 

1960 

1831 

1814 

1918 

1941 

1959 

1830 

1813 

1917 

1940 

1058 

1829 

1812 

1916 

1939 

1957 

18 28 

1811 

1915 

1938 

1956 

1827 

1810 

1914 

1937 

1055 

1820 

1809 

1913 

1936 

1054 

1825 

1808 

1912 

1935 

1953 

1824 

1807 

1911 

1934 

1952 

1823 

1800 

3910 

1933 

1951 

1822 

1805 

1909 

1932 

1950 

1821 

1804 

1908 

1931 

1949 

1820 

1803 

1907 

1930 

1948 

1819 

1802 

1900 

1929 

1947 

1818 

1801 

1905 

1928 

1946 

1817 

1800 

1904 

1927 

1945 

1816 

1799 

1903 

1926 

1944 

1815 

1798 



TABLE Y-A.—PLANETS.— YEARLY INCREASE OF MEAN LONGITUDE, ETC, 

TABIE V-A —eo»t. 


<St 


Years; also 

year A D Mai*s. Jap. 
if reckoned 

from 1 B.C. Degrees. 


Yearly increase of mean longitude, etc.—cone. 


Sat. Mars. 


561 

562 

563 

564 

565 

566 


98 

290 

121 

312 

141 

335 

167 


105 

136 

166 

196 

227 

257 

287 


15 

27 

40 

52 

64 

70 

88 


A.D. 

1050 

1651 

1652 

1653 
1664 
1065 
1656 


Mere. 

A.D. 

1981 

1982 

1983 

1984 

1985 

1986 

1987 


Jup. Venus. 


A.D. 

1771 

1772 

1773 

1774 

1776 
1770 

1777 


A.D. 

1987 

1988 

1989 

1990 

1991 

1992 
3993 


Sat 

A.D. 

1710 

3711 

1712 

1713 

1714 

1715 

1716 


B.C. 


561 

562 

563 

564 

565 

566 

567 


Mars. 

A.Dr 

1902 

1901 

1900 

1899 

1898 

1897 

1896 


Mere. Jnp. Venus. Sat.. 


A.D. 

1925 

J924 

1923 

1922 

1921 

1920 

1919 


A.D. 

1943 

1942 

1941 

1940 

1939 

1938 

1937 


A.D. A.D. 

1814 1797 
1813 1796 
1812 1795 
3811 1794 
1810 1793 
1809 1792 
1808 1791 


563 

358 

318 

101 

1657 

1988 

1778 

1994 

17X7 

568 

1895 

1918 

1936 

1807 

1790 

569 

189 

348 

113 

1058 

1989 

1779 

1905 

1718 

569 

1894 

1917 

1935 

1806 

1789 

570 

21 

18 

125 

1659 

1990 

178J 

1996 

1719 

570 

1803 

1916 

1934 

1805 

1788 

571 

212 

49 

137 

1660 

1991 

1781 

1997 

1720 

571 

1892 

1915 

1933 

1804. 

1787 

572 

44 

79 

149 

1061 

1092 

1782 

1998 

1721 

572 

1891 

1914 

1932 

1803 

1786 

573 

235 

109 

162 

1662 

1993 

1783 

1999 

1722 

573 

1890 

1913 

1931 

1802 

1785 

574 

66 

140 

174 

1663 

1994 

1784 

1992 

1723 

574 

1889 

1912 

1930 

1801 

1784 

575 

258 

170 

186 

1664 

1995 

1785 

1993 

1724 

575 

1838 

1911 

1929 

1800 

1783 

576 

89 

201 

198 

1665 

1996 

1786 

1994 

1725 

576 

1887 

1910 

1928 

1709 

1782 

57 7 

281 

231 

211 

1666 

1997 

1787 

1995 

J726 

577 

1886 

1909 

1927 

1798 

1781 

578 

112 

261 

223 

1007 

1998 

1788 

1996 

1727 

578 

1885 

1908 

1926 

1797 

1780 

579 

308 

292 

235 

1668 

1909 

1789 

1997 

1728 

579 

1884 

1907 

1925 

1796 

1779 

580 

- 135 

322 

247 

1669 

1645 

1790 

1998 

1729 

580 

1883 

1906 

1924 

1795 

1778 

581 

826 

352 

259 

1070 

1646 

1791 

1990 

1730 

581 

1882 

1905 

1923 

1794 

3777 

582 

158 

23 

272 

1671 

1647 

1792 

1765 

1731 

582 

1881 

1904 

1922 

1793 

1776 

583 

349 

53 

284 

1072 

1648 

1793 

1766 

1732 

583 

1880 

1903 

1921 

1792 

1775 

584 

180 

83 

296 

1073 

1649 

1794 

1767 

1733 

584 

1879 

1902 

1920 

1791 

1774 

585 

12 

114 

308 

1674 

1650 

1795 

1768 

1784 

585 

1878 

1901 

1919 

1790 

1773 

586 

203 

144 

321 

1675 

1051 

1796 

1769 

1735 

586 

1877 

1900 

• 1918 

1789 

1772 

587 

35 

174 

333 

1670 

1652 

1797 

1770 

'1730 

587 

1876 

1899 

1917 

1788 

1771 

538 

220 

206 

345 

1677 

1653 

1798 

1771 

1737 

588 

1875 

1898 

1916 

1787 

1770 

589 

58 

235 

357 

1678 

1.654 

1799 

1772 

1738 

589 

1874 

1897 

J 915 

1786 

1769 

590 

249 

265 

9 

1679 

1655 

1800 

1773 

1739 

590 

1873 

1890 

1914 

1785 

3768 

591 

80 

296 

22 

1080 

1656 

1801 

1774 

1740 

591 

1872 

1895 

- 1913 

1784 

1787 

592 

272 

326 

34 

1681 

1657 

1802 

1775 

1741 

592 

1871 

1894 

1912 

1783 

1706 

593 

103 

356 

46 

1682 

1658 

1803 

1776 

1742 

593 

1870 

1893 

1911 

1782 

1765 

594 

295 

27 

58 

1683 

1659 

1804 

1777 

1743 

594 

1869 

1892 

1910 

1781 

1764 

595 

126 

57 

71 

1084 

mo 

1805 

1778 

1744 

595 

1808 

1891 

1909 

1780 

1763 

596 

817 

87 

83 

1685 

1661 

1806 

1779 

1746 

596 

1867 

1890 

1908 

1779 

1762 

597 

149 

118 

95 

1680 

1662 

1807 

1780 

1746 

597 

1866 

1889 

1907 

1778 

1701 

598 

340 

148 

• 107 

1687 

1663 

1808 

1781 

1747 

598 

1865 

ms 

1900 

1777 

1760 

599 

172 

179 

119 

1688 

1664 

1809 

1782 

1748 

599 

1864 

1887 

1905 

1776 

1759 

600 

3 

209 

132 

1689 

1665 

1810 

1783 

1749 

600 

1863 

1886 

1904 

1776 

1758 

601 

194 

239 

144 

1690 

1666 

1811 

1784 

1750 

601 

1862 

1885 

1903 

1774 

1757 

602 

26 

270 

156 

1691 

1607 

1812 

1785 

1751 

602 

1801 

1884 

1902 

1778 

1756 

603 

217 

300 

168 

1692 

1668 

1813 

1780 

1762 

603 

1860 

1883 

1901 

1772 

1755 

604 

49 

830 

181 

1693 

1669 

1814 

1787 

1753 

604 

1859 

1882 

1900 

1771 

1754 

605 

240 

0 

193 

1694 

1670 

1815 

1788 

1754 

605 

1858 

1881 

1899 

1770 

1753 

606 

71 

31 

206 

1696 

1671 

1816 

1789 

1755 

606 

1857 

1880 

1808 

1769 

1752 

607 

262 

62 

217 

1696 

1672 

1817 

1790 

1756 

607 

I860 

1879 

1897 

1768 

1751 

608 

94 

92 

229 

1697 

1673 

1818 

1791 

1757 

608 

1855 

1878 

1890 

1767 

1750 

609 

286 

122 

242 

1098 

1674 

1819 

1792 

1758 

609 

1854 

1877 

1895 

1760 

1749 

610 

117 

153 

254 

1699 

1675 

1820 

1793 

1759 

610 

1853 

1876 

1894 

1766 

1748 

611 

308 

183 

266 

1700 

1676 

1821 

1794 

1760 

611 

1852 

1875 

1893 

1999 

1747 

612 

140 

213 

278 

1701 

1677 

1822 

1795 

1761 

612 

186L 

1874 

1892 

1998 

1740 

613 

331 

244 

291 

1702 

1678 

1823 

1796 

1762 

613 

1850 

1873 

1891 

1997 

1745 

614 

163 

274 

303 

1703 

1679 

1824 

1797 

1763 

614 

1849 

1872 

1890 

1996 

1744 

615 

354 

304 

315 

1704 

1680 

1825 

1708 

1764 

615 

1848 

1871 

1889 

1996 

1743 

616 

185 

335 

827 

1705 

1681 

1826 

1790 

1765 

616 

1847 

1870 

1888 

1994 

1742 

617 

17 

5 

339 

1706 

1682 

1827 

3800 

1706 

617 

1846 

1869 

1887 

1993 

1741 

618 

208 

35 

352 

1707 

1683 

1828 

1801 

1767 

618 

1845 

1808 

1886 

1992 

1740 

619 

40 

66 

4 

1708 

1684 

1829 

1802 

1768 

619 

1844 

1807 

1885 

1991 

1739 

620 

231 

96 

16 

1709 

1685 

J830 

1803 

1769 

620 

1843 

1866 

1884 

1990 

1738 

621 

02 

127 

28 

1710 

1686 

1831 

1804 

1770 

621 

1842 

1865 

1883 

1989 

1737 

622 

254 

157 

41 

1711 

1687 

1832 

1805 

1771 

622 

1841 

1864 

1882 

1988 

1730 

623 

85 

187 

53 

1712 

1688 

1833 

1806 

1772 

623 

1840 

1863 

1881 

1987 

1735 

624 

277 

218 

65 

1713 

1689 

1834 

1807 

1773 

624 

1839 

1862 

1880 

1986 

1734 

625 

108 

248 

77 

1714 

1690 

1835 

1808 

1774 

625 

3838 

1861 

1879 

1985 

1733 

626 

299 

278 

89 

1715 

1691 

1836 

1809 

1775 

626 

1837 

1860 

1878 

1984 

1732 

627 

131 

309 

102 

1716 

1692 

1837 

1810 

1776 

627 

1836 

1869 

1877 

1983 

1731 

628 

322 

339 

114 

1717 

1693 

1838 

1911 

1777 

628 

1835 

1858 

1876 

1982 

1730 

629 

154 

9 

126 

1718 

1694 

1839 

1812 

1778 

629 

1834 

1857 

1876 

1981 

1729 

630 

345 

40 

138 

1719 

1695 

1840 

1813 

1770 

630 

1833 

1856 

1874 

1980 

1728 

631 

177 

70 

150 

1720 

1696 

1841 

1814 

1780 

631 

1832 

1855 

1873 

1979 

1727 

632 

8 

100 

163 

1721 

1697 

1842 

1815 

1781 

632 

1831 

1854 

1872 

1978 

1726 

633 

199 

131 

175 

1722 

1698 

1843 

1816 

1782 

633 

1830 

1853 

1871 

1977 

1725 

634 

31 

161 

187 

1723 

1699 

1844 

1817 

1783 

634 

1829 

1852 

1870 

1976 

1724 

635 

222 

191 

199 

1724 

1700 

1845 

1818 

1784 

635 

1828 

1851 

I860 

1976 

1723 

636 

64 

22 2 

212 

1725 

1701 

1846 

1819 

1785 

636 

1827 

1850 

1868 

1974 

1722 

637 

245 

252 

224 

1726 

1702 

1847 

1820 

1786 

637 

1826 

1849 

1867 

1973 

1721 

638 

76 

282 

236 

1727 

1703 

1848 

1821 

1787 

638 

1825 

1848 

1866 

1972 

1720 

639 

268 

330 

248 

1728 

1704 

1849 

1822 

1788 

639 

1824 

1847 

1865 

1971 

1719 

640 

99 

343 

260 

1729 

1705 

1850 

1823 

1789 

640 

1823 

1846 

1864 

1970 

1718 


88 



TABLE V-A.—PLANETS.-—YEARLY INOBEASE OP MEAN LONGITUDE, ETO. 

TABLE V-A— cont. 

Yearly increase of mean longitude, etc cont. 


<§L 


year A.D. 
if reckoned 

Mars. 

Jup. 

8at. 

Mare. 

from 1 B.C. 

Degrees. 

A.D. 

641 

201 

13 

273 

1730 

642 

122 

44 

285 

1731 

643 

318 

74 

297 

1732 

644 

145 

104 

309 

1733 

645 

386 

135 

822 

1734 

646 

168 

165 

334 

1735 

647 

350 

106 

346 

1730 

648 

J90 

226 

358 

1737 

€49 

22 

256 

10 

1738 

650 

213 

280 

23 

1739 

651 

45 

317 

35 

1740 

652 

236 

347 

47 

1741 

653 

67 

18 

59 

1742 

654 

250 

48 

72 

1743 

655 

90 

78 

84 

1744 

656 

282 

109 ' 

96 

1745 

657 

118 

139 

108 

1746 

658 

304 

169 

120 

1747 

659 

186 

200 

133 

1748 

660 

327 

230 

145 

1749 

661 

150 

2(50 

157 

1750 

662 

360 

291 

169 

1751 

663 

181 

321 

182 

J 752 

664 

18 

351 

194 

1753 

665 

204 

22 

206 

1754 

666 

S6 

62 

2J8 

1755 

667 

227 

82 

230 

1756 

668 

59 

113 

243 

1757 

669 

250 

143 

255 

1758 

670 

81 

174 

267 

, 1769 

671 

273 

204 

279 

1760 

672 

101 

234 

292 

1761 

673 

296 

205 

804 

1762 

674 

127 

295 

316 

1763 

675 

318 

325 

328 

1764 

676 

150 

356 

340 

1765 

677 

341 

26 

353 

1766 

678 

173 

56 

6 

1767 

679 

4 

87 

17 

1768 

680 

105 

117 

29 

1769 

681 

27 

147 

42 

1770 

682 

218 

178 

54 

1771 

683 

50 

208 

66 

1772 

684 

241 

238 

78 

1773 

685 

72 

269 

90 

1774 

686 

233 

299 

103 

1776 

687 

05 

329 

115 

1776 

688 

287 

359 

127 

1777 

689 

118 

29 

139 

1778 

890 

309 

60 

151 

1779 

691 

141 

90 

164 

1780 

692 

382 

120 

170 

1781 

693 

104 

151 

188 

1782 

694 

855 

181 

200 

1788 

695 

186 

211 

213 

1784 

696 

1* 

242 

225 

1785 

697 

209 

272 

237 

1786 

698 

41 

302 

249 

1787 

699 

232 

333 

261 

1788 

700 

63 

3 

274 

1789 

701 

255 

33 

286 

1790 

702 

80 

64 

298 

1791 

703 

278 

94 

310 

1792 

704 

100 

125 

323 

1793 

705 

300 

156 

336 

1794 

706 

132 

185 

347 

1795 

707 

823 

216 

369 

1796 

708 

156 

246 

12 

1797 

709 

346 

276 

24 

1798 

710 

178 

307 

36 

1799 

711 

9 

337 

48 

1800 

712 

200 

7 

60 

1801 

713 

82 

38 

73 

1802 

714 

228 

68 

85 

1803 

715 

55 

98 

97 

1804 

716 

246 

129 

109 

1805 

717 

77 

159 

121 

1800 

718 

269 

189 

134 

1807 

719 

100 

220 

146 

1808 

720 

202 

250 

168 

1809 


Merc. 

Jup. 

Vonus. 

Sat. 

B,C. 

A.D. 

A.D. 

A.D. 

A.D. 


1706 

1861 

1824 

1790 

641 

1707 

1852 

1825 

1791 

642 

1708 

1853 

1826 

1792 

643 

1709 

1854 

1827 

1793 

644 

1710 

1855 

1828 

1794 

645 

1711 

1856 

1829 

1795 

646 

1712 

1867 

3830 

1796 

647 

1713 

1858 

1831 

1797 

648 

1714 

1859 

1832 

1798 

649 

1715 

1800 

1833 

1799 

650 

1716 

1801. 

1834 

1800 

651 

1717 

1.862 

1835 

1801 

652 

1718 

1863 

1830 

1802 

653 

1719 

1864 

1837 

1803 

654 

1720 

1805 

1838 

1S04 

655 

1721 

I860 

1839 

1805 

656 

1722 

1867 

1840 

1806 

657 

1723 

1808 

1841 

1807 

658 

1724 

1809 

1842 

1808 

659 

1725 

1870 

1843 

1809 

660 

1726 

1871 

1844 

1810 

661 

1727 

1872 

1845 

1811 

662 

1728 

1873 

1840 

1812 

663 

1729 

1874 

1847 

1813 

664 

1780 

1875 

1848 

1814 

665 

1731 

1876 

1849 

1815 

666 

1732 

1877 

3850 

1816 

667 

1733 

1878 

1851 

1817 

668 

1734 

1879 

1852 

.1818 

669 

1735 

1880 

1853 

1819 

670 

1736 

1881 

1854 

1820 

671 

1737 

1882 

1855 

1821 

672 

1738 

1883 

1856 

1822 

673 

1739 

1884 

1857 

1823 

674 

1740 

1885 

1858 

1824 

675 

1741 

1886 

1859 

1825 

676 

1742 

1887 

1860 

1820 

677 

1743 

1888 

1861 

1827 

678 

1744 

1889 

1862 

1828 

679 

1745 

1890 

3863 

1829 

680 

1746 

1891 

1864 

1830 

681 

1747 

1892 

1865 

1831 

682 

1748 

1893 

I860 

183 2 

683 

1749 

1894 

1807 

1833 

684 

1750 

1896 

1868 

1834 

6 85 

1751 

1896 

1869 

1«35 

686 

1752 

1897 

3 870 

1836 

687 

1753 

1898 

1871 

1837 

688 

175* 

1899 

1872 

1838 

689 

1755 

1900 

1873 

1839 

690 

1756 

1901 

1874 

1840 

691 

1757 

1902 

1876 

1841 

692 

1758 

1903 

1876 

1842 

693 

1759 

1904 

1.877 

1843 

694 

1760 

1905 

1878 

1844 

695 

1761 

1906 

1879 

3845 

696 

1762 

1907 

1880 

1846 

697 

. 1763 

3908 

1881 

1847 

698 

1764 

1909 

\S82 

1848 

699 

1765 

1910 

1883 

1849 

700 

1766 

1911 

1884 

1850 

701 

1767 

1912 

1885 

1851 

702 

1768 

1913 

1880 

1852 

703 

1769 

1914 

1887 

1863 

704 

1770 

1915 

1888 

1854 

705 

1771 

1916 

1889 

1855 

706 

1772 

1917 

1890 

1856 

707 

1778 

1918 

1891 

1867 

708 

1774 

1919 

1892 

1858 

709 

1776 

1920 

1893 

1859 

710 

1776 

1921 

1894 

1860 

711 

1777 

1922 

1895 

1861 

712 

1778 

1923 

1890 

1862 

713 

1779 

1924 

1897 

1863 

714 

17S0 

1925 

1898 

1864 

715 

1781 

1926 

1899 

1865 

716 

1782 

1927 

1900 

1860 

717 

1783 

1928 

1901 

1867 

718 

1784 

1929 

1902 

1868 

719 

1786 

1930 

1903 

1809 

720 


Mars. 

Mere. 

Jup. 

Venus. 

Safe. 

A.D. 

A.D. 

A.D. 

A.D. 

A/D. 

1822 

1845 

1863 

1969 

1717 

1821 

1844 

1862 

1968 

1?16 

1820 

1843 

1861 

1967 

1715 

1819 

1842 

1860 

1966 

1714 

1818 

1841 

1859 

1965 

1713 

1817 

1840 

1858 

1964 

1712 

1810 

1839 

1857 

1908 

1711 

3815 

1838 

1856 

1962 

3710 

1814 

1837 

1855 

1961 

1709 

J813 

1836 

1854 

1960 

1708 

1812 

1835 

3853 

1959 

1707 

3811 

1834 

1852 

1958 

3706 

1810 

1833 

1851 

1957 

1705 

3809 

1832 

1850 

1950 

1704 

1808 

1S31 

1849 

1955 

1703 

1807 

1830 

1848 

1954 

1702 

3806 

1829 

1847 

1053 

1701 

1805 

1828 

1840 

1952 

1700 

1804 

1827 

1845 

1951 

1699 

1803 

1820 

1844 

'1950 

1698 

1802 

1825 

1843 

1949 

1607 

1801 

1824 

1842 

1948 

1606 

1800 

1823 

L841 

1047 

1695 

1799 

1822 

1840 

1946 

1394 

1798 

1821 

1839 

1945 

1093 

1797 

1820 

1838 

1944 

1692 

1796 

1819 

1837 

1948 

3691 

1795 

1818 

1836 

1942 

1690 

1794 

1817 

1835 

1941 

1689 

1793 

1816 

1834 

1940 

1088 

1792 

1816 

1833 

1939 

1687 

1791 

1814 

1832 

1938 

1686 

1700 

1813 

3831 

1937 

1685 

1789 

1812 

1830 

3 936 

1084 

1788 

1811 

1829 

3935 

1683 

1787 

1810 

1828 

3934 

1682 

1780 

1809 

1827 

1933 

1681 

1785 

3808 

1826 

3932 

1080 

1784 

1807 

1825 

1931 

1679 

1783 

1806 

1824 

1930 

1078 

1782 

1805 

1823 

1929 

1677 

3781 

1804 

1822 

1928 

1076 

1780 

1803 

1821 

1927 

1999 

1779 

1802 

1820 

1926 

1998 

1778 

1801 

1819 

1025 

1997 

1777 

1800 

1818 

1924 

1996 

1776 

1799 

1817 

1923 

1995 

1775 

1798 

1816 

1922 

1994 

1774 

1797 

1815 

1921 

1993 

1773 

1796 

1814 

1920 

1992 


1772 

1796 

1818 

1919 

1991 

1771 

1794 

1812 

1918 

1990 

1770 

1793 

1811 

1917 

1989 

1769 

1792 

1810 

1916 

1988 

1768 

1791 

1809 

1915 

1987 

1767 

1890 

1808 

1914 

1986 

1766 

1789 

1807 

1913 

1985 

1765 

1788 

1806 

1912 

1984 

176* 

1787 

1805 

1911 

1983 

1763 

1786 

1804 

1910 

1982 

1762 

1785 

1803 

1909 

1981 

1761 

1784 

1802 

1908 

1980 

1760 

1783 

1801 

1907 

1979 

1759 

1782 

1800 

1906 

1978 

1758 

1781 

1799 

1905 

197 7 

1757 

1780 

1798 

1904 

1976 

1756 

1779 

1797 

1993 

1975 

1755 

1778 

1796 

1902 

1974 

1754 

1777 

1795 

1901 

1973 

1753 

1776 

1794 

1900 

1972 

1752 

1775 

1793 

1890 

1.971 

1751 

1774 

1792 

1898 

1970 

1760 

•773 

1791 

1897 

1969 

1749 

1772 

1700 

1800 

1968 

1748 

1771 

1789 

1895 

1967 

1747 

1770 

1788 

1894 

1966 

1746 

1769 

1787 

1893 

1965 

1746 

1768 

1780 

1892 

1964 

1744 

1767 

1785 

1891 

1963 

1743 

1766 

1784 

1890 

1962 



TABLE V-A;—'PLANETS.—YEARLY INCREASE OP MEAN LONGITUDE, ETC. 

TABLE V-A— cant. 

Yearly increase of mean longitude, etc.— cunt. 

Year#; “also 

year A.D. Mars. Jup. Safi. Mars. Mere. Jup. Venus, 
if reckoned 


<§l 


from IB.a 

Degree*. 


A.D. 

A.D. 

A.D. 

A.D. 

721 

123 

280 

170 

1810 

1786 

1931 

1904 

722 

314 

311 

183 

1811 

1787 

1932 

1905 

723 

146 

341. 

196 

1812 

1788 

1933 

1906 

724 

8S7 

11 

207 

1813 

1789 

1934 

1907 

725 

169 

42 

219 

1814 

1790 

1935 

1908 

726 

0 

72 

231 

1815 

1791 

1936 

1909 

727 

191 

102 

244 

1816 

1792 

1937 

1910 

728 

23 

183 

256 

.1817 

1793 

1938 

1911 

729 

214 

163 

268 

1818 

1794 

1939 

1912 

730 

46 

194 

280 

1819 

1795 

1940 

1913 

731 

237 

224 

293 

1820 

1796 

1941 

1914 

732 

68 

254 

306 

1821 

1797 

1942 

1915 

733 

259 

285 

317 

1822 

1798 

1943 

1916 

734 

91 

315 

329 

1823 

1799 

1944 

1917 

735 

2S3 

346 

341 

1824 

1800 

3945 

1918 

736 

114 

16 

354 

1825 

1801 

1946 

1919 

737 

305 

46 

6 

1826 

1802 

1947 

1920 

738 

137 

76 

18 

1827 

1803 

1948 

1921 

739 

328 

107 

80 

1828 

1804 

1949 

1922 

740 

160 

137 

43 

1829 

1805 

1950 

1923 

741 

S51 

767 

55 

1830 

1800 

1951 

1924 

742 

182 

198 

67 

1831 

1807 

1952 

1925 

743 

14 

228 

79 

1832 

1808 

1953 

1926 

744 

205 

258 

91 

1833 

1809 

1964 

1927 

745 

87 

289 

104 

1834 

1810 

1955 

1928 

746 

228 

319 

116 

1835 

3 811 

1956 

1929 

747 

59 

349 

128 

1836 

1812 

1957 

1930 

748 

25 L 

20 

140 

1837 

1813 

1958 

1931 

749 

82 

50 

152 

1838 

1814 

1959 

1932 

750 

274 

80 

165 

1839 

1815 

1960 

1933 

751 

105 

111 

177 

1840 

1810 

1961 

1934 

752 

296 

141 

189 

1841 

1817 

1962 

1935 

753 

128 

172 

201 

1842 

1818 

1963 

1936 

754 

319 

202 

214 

1843 

1819 

1964 

1937 

755 

161 

232 

226 

1844 

1820 

1*65 

1938 

756 

342 

263 

238 

1845 

1821 

1966 

1939 

757 

174 

293 

250 

1840 

1822 

1867 

1940 

758 

5 

323 

262 

1847 

1823 

1968 

1941 

759 

196 

354 

275 

1848 

1849 

1824 

1969 

1942 

760 

26 

24 

287 

1825 

1970 

1943 

761 

219 

54 

299 

1850 

1826 

1971 

1944 

762 

51 

85 

311 

1851 

1827 

1972 

1945 

763 

242 

115 

324 

1862 

1828 

1973 

1916 

764 

73 

145 

336 

1853 

1929 

1974 

1947 

765 

265 

176 

348 

1854 

1830 

1876 

1948 

766 

96 

206 

0 

1865 

183 L 

1976 

1949 

767 

2fe8 

236 

12 

1856 

1832 

1977 

1950 

768 

119 

267 

24 

1857 

1833 

1978 

1951 

769 

310 

297 

37 

1858 

1834 

1979 

1952 

770 

14a 

327 

49 

1859 

1835 

1980 

1953 

771 

333 

358 

6L 

1860 

1836 

1981 

1954 

772 

165 

28 

73 

186 L 

1837 

1982 

1955 

773 

856 

58 

85 

1862 

1838 

1983 

1956 

774 

187 

89 

98 

1863 

1839 

1984 

1957 

77 5 

19 

119 

no 

1864 

1840 

1985 

1959 

776 

210 

160 

122 

1865 

1841 

1986 

1959 

777 

42 

180 

134 

1866 

1842 

1987 

1960 

778 

233 

210 

147 

1867 

1843 

1988 

1961 

779 

64 

241 

159 

1868 

1844 

1989 

1962 

780 

256 

271 

171 

1869 

1845 

1990 

1963 

781 

87 

301 

183 

1870 

1846 

1991 

1964 

782 

279 

332 

195 

1871 

1847 

1992 

1965 

783 

no 

2 

208 

1872 

1848 

1993 

1966 

784 

30 L 

32 

220 

1873 

1849 

1994 

1967 

785 

133 

63 

232 

1874 

1850 

1995 

1968 

786 

324 

93 

244 

1875 

1851 

1996 

1909 

787 

156 

123 

257 

1876 

3852 

1997 

1970 

788 

347 

154 

269 

1877 

1853 

1998 

1971 

789 

179 

184 

281 

1878 

1854 

1999 

1972 

796 

10 

214 

298 

1879 

1855 

1739 

1973 

791 

201 

245 

305 

1880 

1856 

1740 

1974 

792 

33 

275 

318 

1881 

1857 

1741 

1975 

793 

224 

305 

330 

1882 

1858 

1742 

1976 

794 

56 

336 

342 

1883 

1859 

1743 

1977 

795 

247 

6 

354 

1884 

1860 

1744 

1978 

796 

78 

36 

7 

1885 

1861 

1745 

1979 

797 

270 

67 

19 

1886 

1802 

1746 

1980 

798 

101 

97 

31 

1887 

1863 

1747 

1981 

799 

293 

128 

43 

1888 

1864 

1748 

1982 

800 

124 

88-a 

158 

55 

1889 

1865 

1749 

1983 


Sat. 

B.C. 

Mars. 

Mero. 

Jap. 

Venus. 

6a«. 

A.D 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

1870 

721 

1742 

1765 

1768 

1£89 

2961 

1871 

722 

174] 

1764 

1782 

1888 

I960 

1872 

723 

1740 

1763 

3781 

1887 

1959 

1873 

724 

1789 

1762 

1780 

1886 

1958 

1874 

725 

1738 

1761 

1779 

1885 

1957 

1875 

726 

1737 

1760 

1778 

1884 

1956 

1876 

727 

1736 

1759 

1777 

1883 

1955 

1877 

728 

1735 

1758 

1776 

1882 

1954 

1878 

729 

1734 

1757 

1775 

1881 

1953 

1879 

730 

1733 

1756 

1774 

1880 

1952 

1880 

731 

1732 

1765 

1773 

1879 

1951 

1881 

732 

1731 

1754 

' 1772 

1878 

1950 

1882 

733 

1730 

1753 

1771 

1877 

1949 

1883 

734 

1729 

1752 

1770 

1876 

1948 

1884 

735 

1728 

1751 

1709 

1875 

1947 

1885 

736 

1727 

1760 

1768 

1874 

1946 

1886 

737 

1726 

1749 

1767 

1873 

1945- 

1887 

738 

1725 

1748 

1706 

1872 

1944 

1888 

739 

17*4 

1747 

1705 

1871 

1943 

1889 

740 

1723 

1746 

1764 

1870 

1942 

1890 

741 

1722 

1745 

1763 

1869 

1941 

3891 

742 

1721 

1744 

1762 

1868 

1999 

1892 

743 

1720 

1748 

1761 

1867 

1998 

1893 

744 

1719 

1742 

1700 

I860 

1997 

18fc4 

745 

1718 

1741 

1769 

1865 

1990 

1895 

746 

1717 

1740 

1768 

1864 

1995 

1896 

747 

1716 

1739 

1757 

1803 

1994 

1897 

748 

1715 

1738 

1756 

1862 

1993 

1898 

749 

1714 

1737 

1765 

1861 

1992 

1899 

750 

1713 

1730 

1754 

1860 

1991 

1900 

751 

1712 

1735 

3763 

1869 

1990 

1901 

752 

3711 

1734 

1752 

1868 

1989 

1902 

753 

1710 

3733 

1751 

1857 

1988 

190S 

754 

1709 

1732 

1750 

1866 

1987 

1904 

755 

1708 

1731 

1749 

1855 

1980 

1905 

756 

1707 

1730 

1748 

1854 

1985 

1900 

757 

1708 

1729 

1747 

1853 

1984 

1007 

758 

1705 

1728 

1746 

1852 

1983 

1908 

759 

1704 

1727 

1745 

1851 

1982 

1909 

760 

*1703 

1726 

1744 

1850 

1981 

1910 

761 

1702 

1726 

1743 

1849 

1980 

1911 

762 

1701 

1724 

1742 

1*48 

1979 

1912 

763 

1700 

■ 723 

1741 

1847 

1978 

1913 

764 

1699 

1722 

1740 

1840 

1977 

1914 

765 

1698 

1721 

1739 

1845 

1976 

1915 

766 

1697 

1720 

1999 

1844 

1975 

1916 

767 

1696 

1719 

1998 

1843 

1974 

1917 

768 

1695 

1718 

1997 

1842 

1973 

1918 

769 

1694 

1717 

19*6 

1841 

1972 

1919 

770 

1693 

1710 

1995 

1840 

1971 

1920 

771 

1692 

1715 

1994 

1839 

1970 

1921 

772 

1691 

1714 

1993 

1838 

1969 

1922 

773 

1690 

1713 

1*92 

1837 

1968 

1923 

774 

1689 

1712 

1991 

1836 

1967 

1924 

775 

1688 

1711 

1990 

1835 

1966 

1925 

776 

1687 

1710 

1989 

1834 

1965 

1926 

777 

1086 

# 1709 

1988 

1833 

1964 

1927 

778 

1685 

1708 

19*7 

1832 

1903 

1928 

779 

1684 

1707 

1986 

183 L 

1962 

1929 

780 

1683 

1706 

1985 

1830 

1961 

1930 

781 

1682 

1705 

1984 

1829 

1960 

1931 

782 

1681 

1704 

1983 

1828 

1959 

1932 

783 

1080 

1703 

1982 

1827 

1958 

1933 

784 

1079 

1702 

1981 

1826 

1957 

1934 

785 

1678 

1701 

1980 

1826 

1950 

1935 

786 

1677 

1700 

1979 

1824 

1955 

1930 

787 

1676 

1690 

1978 

1823 

1954 

1037 

788 

1675 

1698 

1977 

1822 

1953 

1938 

789 

1674 

lt’97 

1970 

1821 

1952 

1939 

790 

1073 

1696 

1975 

1820 

1951 

1940 

791 

1672 

1695 

1974 

1S19 

1950 

1941 

792 

1671 

1694 

1973 

1818 

1949 

1942 

793 

1670 

1693 

1972 

1817 

1948 

1943 

794 

1669 

1692 

1971 

1810 

1947 

1944 

795 

1608 

1691 

’97 0 

1815 

1946 

1945 

796 

1667 

1690 

1969 

1814 

1945 

1946 

797 

1666 

1689 

1908 

1813 

1944 

1947 

798 

1665 

1688 

1967 

1812 

1943 

1948 

799 

1664 

1687 

1966 

1811 

1942 

1949 

800 

1663 

1686 

1965 

1810 

1041 



TABLE V-A.—PLANETS.—YEARLY INCREASE OP MEAN LONGITUDE, ETC. 

TABLE V-A— co*t. 


<§L 


361 

362 

863 

864 

865 

866 
867 

368 

369 

870 

871 

872 

873 

874 

875 

876 

877 

878 

879 

880 


Yearly increase of mean longituiei etc ."~conh 

B.C. Mars. 

A.D. 

801 1662 

802 1661 

803 1660 

804 1659 

805 1658 

806 1657 

807 1656 

803 1655 

809 1654 

810 1653 


year A.3>, 
if reckoned 

Mars. 

Jup. 

Sat. 

Mars. 

Mere. 

Jup. 

V eims. 

Sat. 

from 1 B.C 


Degrees. 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 

801 

315 

188 

68 

1890 

1806 

1750 

1984 

1050 

802 

147 

219 

80 

1891 

1867 

1751 

1986 

1951 

803 

338 

249 

92 

1892 

1868 

1752 

1980 

1952 

804 

170 

279 

104 

1893 

1809 

1753 

198? 

1953 

805 

1 

310 

116 

1894 

1870 

1754 

1988 

1954 

806 

192 

340 

129 

1895 

1871 

1755 

1989 

1955 

807 

24 

10 

141 

1896 

1872 

1756 

I960 

1956 

808 

215 

41 

153 

1897 

1873 

1757 

1991 

1957 

809 

47 

71 

165 

1898 

1874 

1758 

1992 

1958 

810 

238 

101 

178 

1899 

1875 

1769 

1993 

1959 

811 

09 

132 

190 

1900 

1876 

1760 

1994 

1980 

812 

261 

162 

202 

1901 

1877 

1761 

1995 

1961 

813 

92 

192 

214 

1902 

1878 

1762 

1996 

1962 

814 

284 

228 

226 

1903 

1879 

1763 

1997 

1963 

815 

115 

253 

239 

1904 

1880 

1764 

1998 

1904 

816 

306 

283 

251 

1905 

1881 

1705 

1999 

1965 

817 

138 

514 

203 

1906 

1882 

1766 

1765 

1966 

818 

329 

344 

275 

1907 

1883 

1767 

1766 

1967 

819 

161 

14 

288 

1908 

1884 

1768 

1767 

1908 

820 

352 

45 

300 

1909 

1885 

1769 

1768 

1969 

821 

L83 

75 

312 

1910 

1880 

1770 

1769 

1970 

822 

15 

105 

324 

1911 

1887 

1771 

1770 

1971 

828 

206 

136 

330 

1912 

1888 

1772 

1771 

1972 

824 

38 

166 

349 

1913 

1889 

1773 

1772 

1973 

825 

229 

197 

1 

1914 

1890 

1774 

1773 

1974 

826 

60 

227 

13 

1915 

1891 

1775 

1774 

1975 

827 

252 

257 

25 

1916 

1892 

1776 

1775 

1976 

828 

83 

288 

38 

1917 

1893 

1777 

1776 

1977 

829 

276 

318 

50 

1918 

1894 

1778 

1777 

1978 

830 

106 

343 

62 

1919 

1895 

1779 

1773 

1979 

831 

297 

19 

74 

1920 

1896 

1780 

1779 

1930 

8 32 

129 

49 

86 

1921 

1897 

1781 

1780 

1981 

833 

320 

79 

99 

1922 

1898 

1782 

1781 

1982 

834 

152 

110 

111 

1923 

1899 

1783 

1782 

1983 

835 

343 

140 

123 

1924 

1900 

1784 

1783 

1984 

836 

175 

170 

135 

1925 

1901 

1785 

1784 

1985 

837 

6 

201 

147 

1926 

1902 

1786 

1785 

1986 

838 

197 

231 

160 

1927 

1903 

1787 

1786 

1087 

839 

29 

261 

17 2 

1928 

1904 

1788 

1787 

1988 

840 

220 

292. 

184 

1929 

1905 

1789 

1788 

1989 

841 

52 

322 

196 

1930 

1906 

1790 

1789 

1090 

842 

243 

352 

209 

1931 

1907 

1781 

1790 

1991 

843 

74 

23 

221 

1932 

1908 

1792 

1791 

1992 

844 

266 

53 

233 

1933 

1909 

1793 

1792 

1993 

845 

97 

83 

245 

1934 

1910 

1794 

1793 

1994 

846 

289 

U4 

257 

1935 

1911 

1795 

1794 

1995 

847 

120 

144 

270 

1930 

1912 

1796 

1795 

1996 

848 

311 

176 

2 82 

1937 

1913 

1797 

1790 

1997 

849 

143 

205 

294 

1938 

1914 

1798 

1797 

1998 

850 

334 

235 

306 

1939 

1915 

1799 

1798 

1999 

851 

166 

260 

319 

1940 

1916 

1800 

1799 

1617 

852 

357 

296 

331 

1941 

1917 

1801 

1800 

1618 

853 

188 

326 

343 

1942 

1918 

1802 

1801 

1619 

354 

20 

857 

355 

1943 

1919 

1803 

1802 

1620 

855 

211 

27 

7 

1944 

1920 

1804 

1803 

1621 

856 

13 

57 

20 

1945 

1921 

1805 

1804 

1622 

857 

234 

88 

32 

1940 

1922 

1808 

1805 

1623 

858 

65 

A 18 

44 

1947 

1923 

1807 

1808 

1624 

859 

257 

148 

56 

1948 

1924 

1808 

1807 

1625 

860 

88 

179 

69 

1949 

1925 

1809 

1803 

1626 


280 

111 

302 

134 

325 

157 

348 

179 

11 

202 

34 

225 

57 

248 

79 

271 

102 

294 

125 

316 


209 

239 

270 

300 

330 

1 

31 

61 

92 

122 

153 

183 

213 

244 

274 

304 

335 

5 

35 

66 


81 

93 

105 

117 

130 

142 

154 

166 

179 

191 

203 

215 

227 

240 

252 

264 

276 

289 

301 

313 


1950 

1951 

1952 
1963 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 
1902 

1963 

1964 

1965 

1966 

1967 
1963 
1969 


1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 


1810 

1811 

1812 

1813 

1814 

1815 
.1816 

1817 

1818 

1819 

1820 
1821 
1822 

1823 

1824 

1825 

1826 

1827 

1828 
1829 


1809 

1810 
1811 
1812 
1818 

1814 

1815 

1816 

1817 

1818 

1819 

1820 
1821 
1822 

1823 

1824 

1825 

1826 

1827 

1828 


1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 

1635 

1036 

1037 

1638 

1639 

1640 

1641 

1642 

1643 

1644 
1045 
1646 


811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

822 

823 

824 

825 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

842 

843 

844 
345 

846 

847 

848 

849 

850 

851 
352 

853 

854 
8 55 

856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 

874 

875 

876 

877 

878 

879 

880 


1652 

1651 

1650 

1049 

1648 

1647 

1640 

1645 

1044 

1643 

1642 

1041 

1640 

1639 

1638 

1037 

1715 

1714 

1713 

1712 

1711 

1710 

1709 

1708 

1707 

3706 

1705 

1704 

1703 

1702 

. 1701 
1700 
1699 
1698 
1697 
1690 
1695 
1694 
1693 
1692 

1091 

1690 

1689 

1688 

1687 

1686 

1685 

1684 

1683 

1682 

1681 

1080 

1679 

1678 

1677 

1676 

1675 

1674 

1073 

1672 

1671 

1670 

1609 

1668 

1667 

1666 

1665 

1664 

1663 

1662 


Merc. 

A.D, 

1685 

1684 

1683 

1682 

1681 

1680 

1679 

1678 

1677 

1676 

1675 

1674 

1673 

1672 

1671 

1«70 

1669 

1868 

1667 

1666 

1665 

1664 

1608 

1062 

1661 

1660 

1659 

1658 

1657 

1656 

1655 

1654 

1653 

1652 

1651 

1050 

1G49 

1648 

1647 

1646 

1045 

1999 

1998 

1997 

1996 

1995 

1094 

1993 

1992 

1991 

1990 

1989 

1988 

1987 

1986 

1985 

1984 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

1974 

1973 

1972 

1971 

1970 

1909 

1968 

1967 

1966 

1965 

1964 

1963 

1962 

1961 


Jup, Venus* 


A.D. 

1964 

1963 

1962 

1961 

I960 

1959 

1958 

1957 

1950 
1055 

1954 

1953 

1952 

1951 
1950 
1949 
1948 
1947 
1946 
1945 

1944 

1943 

1942 

1941 

1940 

1939 

1938 

1937 

1936 

1935 

1934 

1933 

1932 

1931 

1930 

1929 

1928 

1927 

1926 

1925 

1924 

1923 

1922 

1921 

1920 

1919 

1918 

1917 
1916 
1915 

1914 

1918 
1912 
1911 
1910 
1909 
1908 
1907 
1906 
1905 

1904 , 

1903 

1902 

1901 

1900 

1899 

1898 

1897 

1896 

1895 

1894 

1893 

1892 

.1891 

1890 

1889 

1888 

1887 

1886 

1885 


A.D. 

1809 

1808 

1807 

1806 

1805 

1804 

1803 

1802 

1801 

1800 

1799 

.1798 

1797 

1796 

1795 

1794 

1793 

1792 

1791 

1790 

1789 

1788 

1787 

1786 

1785 

1784 

1783 

1782 

1781 

1780 

1779 

1778 

1777 

1776 

1775 

1774 

1773 

1772 

1771 

1770 

1769 

1768 

1767 

1766 

1765 

1999 

1998 

1997 

1996 

1995 

1994 

1993 

1992 

1991 

1990 

1989 

1988 

1.987 

1986 

1985 

1984 

1983 

1982 

1981 

1980 

1979 

1978 

1977 
1976 
1975 

1974 

1978 
1972 
1971 
1970 
1969 
1968 
1967 
1800 
1965 


.Safe. 

A.D. 

1940 

1939 

1938 

1937 
1936 
1935 
1934 

1938 
1932 
1981 

1930 

1929 

1926 

1927 
1926 
1925 
1924 
1923 
1922 
1921 

1920 

1919 

1918 

1917 

1910 

1915 

1914 

1913 

1912 

1811 

1910 

1909 

1908 

1907 

1906 

1905 

1904 

1903 

1902 

1901 

1900 

1899 

1898 

1897 

1896 

1895 

1894 

1893 

1892 

1891 

.1890 

1889 

1888 

1887 

1886 

1885 

1884 

1883 

1882 

1881 

1880 

1879 

1878 

1377 

1876 

2875 

1874 

1873 

1872 

1871 

1870 

1869 

1868 

1807 

1860 
1866 
1864 
1803 
1862 

1861 



TABLE V-A.—PLANETS. —YEARLY INCREASE OP MEAN LONGITUDE, ETC. 

TABLE V~A—coni. 

Tearly increase of mean longitude, etc.— cont. 


§L 


Years; also 
year A.D. 
if reckoned 
•from Tl 3.C. 
A.D. 
831 
882 

883 

884 
8 85 
886 
887 
838 

889 

890 

891 

892 

893 

894 

895 

896 

897 

898 
399 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

941 

942 

943 

944 

945 

946 

947 

948 

949 

950 

951 

952 

953 

954 

955 

956 

957 

958 

959 

960 


Mars, 

Jap. 

Sat. 

Mars. 

Mere. 

Jup. 

Venus. 

Sat. 

B.C. 

Mars. 

Mere. 

Jup. 

Venus. 

Sat. 


Degrees. 


A.D. 

A.D. 

A.D. 

A.D. 

A.D. 


A.D. 

A.D, 

A.D 

A.D. 

A.D, 

148 

96 

325 

1970 

1946 

1830 

1829 

1647 

881 

1661 

1960 

1884 

1964 

1860 

339 

126 

337 

3971 

1947 

1831 

1830 

1648 

882 

1660 

1959 

1883 

1963 

1859 

171 

157 

350 

1972 

1948 

1832 

1831 

1649 

88 3 

1659 

1958 

1882 

1962 

1858 

2 

187 

2 

1973 

1949 

1833 

1832 

1650 

884 

1658 

1957 

1881 

1961 

1857 

193 

217 

14 

1974 

1950 

1834 

1833 

1651 

885 

1657 

1953 

1880 

1960 

1856 

25 

248 

26 

1975 

1951 

1835 

1834 

1652 

886 

1656 

1955 

1879 

1959 

1855 

216 

278 

39 

1976 

1962 

1836 

1835 

1653 

887 

1655 

1954 

1878 

1958 

1854 

48 

308 

51 

1977 

1953 

1837 

1836 

1664 

888 

1654 

1953 

1877 

1957 

1853 

289 

339 

63 

1978 

1954 

1838 

1837 

1655 

889 

1053 

1952 

1876 

1956 

1852 

70 

9 

75 

1979 

1955 

1839 

1838 

1856 

890 

1662 

1951 

1875 

1965 

1861 

261 

39 

87 

1980 

1956 

1840 

1839 

1667 

891 

1651 

1950 

1874 

1954 

1850 

93 

70 

100 

1981 

1957 

1841 

1840 

1658 

892 

• 1650 

1949 

1873 

1953 

1849 

285 

100 

112 

1982 

1958 

1842 

1841 

1659 

893 

1049 

1948 

1872 

1952 

1848 

116 

131 

124 

1983 

1959 

1843 

1842 

1660 

894 

1648 

1947 

1871 

1951 

1847 

307 

161 

136 

1984 

1960 

1844 

1813 

1661 

895 

1647 

1946 

1870 

1950 

1846 

139 

191 

148 

1985 

1961 

1845 

1844 

1662 • 

896 

1646 

1945 

1869 

1949 

1845 

330 

222 

161 

1986 

1962 

1846 

1845 

1063 

897 

1645 

1944 

1868 

1948 

1844 

162 

252 

173 

1987 

1963 

1847 

1846 

1664 

898 

1044 

1943 

1867 

1947 

1843 

353 

282 

185 

1988 

1964 

1848 

1847 

1665 

899 

1643 

1942 

1866 

1946 

1842 

184 

813 

197 

1989 

1965 

1849 

1848 

1006 

900 

1642 

1941. 

1865 

1945 

1841 

16 

343 

210 

1990 

1966 

1850 

1849 

1667 

901 

1641. 

1940 

1804 

1944 

1840 

207 

13 

222 

1991 

1967 

1851 

1850 

1668 

902 

1040 

1939 

1863 

1943 

1839 

89 

44 

234 

1992 

1968 

1852 

1851 

1669 

903 

1639 

1938 

1862 

1942 

1838 

230 

74 

246 

1993 

1969 

1853 

1852 

1670 

904 

1638 

1937 

1861 

1941 

1837 

61 

10* 

258 

1994 

1970 

1851 

1853 

1071 

905 

1637 

1936 

1860 

1940 

1836 

253 

135 

271 

1995 

1971 

1855 

1854 

1072 

906 

1920 

1935 

1859 

1939 

1835 

84 

165 

283 

1996 

1972 

1856 

1855 

1673 

907 

1919 

1934 

1858 

1938 

1834 

270 

195 

295 

1997 

1973 

1857 

1856 

1074 

908 

1918 

1933 

1857 

1637 

1833 

107 

226 

307 

1998 

1974 

3858 

1857 

1675 

909 

1917 

1932 

1856 

1936 

1832 

298 

256 

320 

1999 

1976 

1859 

1858 

1676 

910 

1916 

1931 

1855 

1035 

1831 

130 

286 

332 

1637 

1976 

1860 

1859 

1677 

911 

1915 

L930 

1854 

1984 

1830 

321 

317 

344 

1638 

1977 

1861 

I860 

1678 

912 

1914 

1929 

1853 

1933 

1829 

153 

347 

856 

1639 

1978 

1862 

1861 

1679 

913 

1915 

1928 

1852 

1932 

1828 

844 

17 

8 

1640 

1979 

1863 

1862 

1680 

914 

1912 

1927 

1651 

1931 

1827 

176 

48 

21 

1641 

1980 

1864 

1863 

1681 

915 

1911 

1926 

1850 

1930 

1826 

7 

78 

33 

1642 

1981 

1865 

1864 

1682 

916 

1910 

1925 

1849 

1929 

1826 

198 

108 

45 

1643 

1982 

1866 

1866 

1083 

917 

19C9 

1924 

1848 

1928 

1824 

30 

139 

57 

1644 

1983 

1867 

1806 

1684 

918 

1908 

1928 

1847 

1927 

1823 

221 

169 

70 

1645 

1984 

1868 

1867 

1635 ' 

919 

1907 

1922 

1846 

1920 

1822 

53 

200 

82 

1646 

1986 

1869- 

1868 

1686 

920 

1900 

1921 

1845 

1925 

1821 

244 

230 

94 

1647 

1986 

1870 

1869 

1087 

921 

1905 

1920 

1844 

1924 

3820 

76 

260 

106 

1648 

1987 

1871 

1870 

1088 

922 

1904 

1919 

1843 

1023 

1819 

267 

291 

118 

1649 

1988 

1872 

1871 

1689 

923 

1903 

1918 

1842 

1922 

1818 

98 

321 

131 

1650 

1989 

1873 

1872 

1090 

924 

1902 

1917 

1841 

1921 

1817 

290 

351 

143 

1651 

1990 

1874 

1873 

1691 

925 

1901 

1916 

1840 

1920 

1810 

121 

22 

155 

1652 

1991 

1875 

1874 

1692 

926 

1900 

1915 

1839 

1919 

1815 

312 

52 

167 

1653 

1992 

1876 

1875 

1693 

927 

1899 

1914 

1838 

1918 

1814 

144 

82 

180 

1654 

1993 

1877 

1876 

1694 

928 

1898 

1913 

1837 

1917 

1813 

335 

113 

192 

1655 

1994 

1878 

1877 

1695 

929 

1897 

1912 

1836 

1916 

1812 

167 

143 

204 

1656 

1995 

1879 

1878 

1695 

930 

1896 

1911 

1835 

1915 

1811 

358 

173 

216 

1657 

1996 

1880 

• 1879 

1697 

931 

1895 

IP10 

1834 

1914 

1810 

189 

204 

228 

1658 

1997 

1881 

1880 

1698 

932 

1894 

1909 

1833 

1913 

1809 

21 

234 

241 

1659 

1998 

1882 

1891 

1099 

933 

1893 

1908 

1832 

1912 

1808 

212 

264 

258 

1660 

1999 

1883 

1882 

1700 

934 

1892 

1907 

1831 

1911 

18o7 

44 

295 

265 

3661 

1645 

1884 

18 83 

1701 

935 

1891 

1906 

1830 

1910 

1806 

235 

325 

277 

1662 

1646 

1885 

1884 

1702 

936 

1890 

1905 

1829 

1909 

1805 

66 

355 

290 

1663 

1647 

1886 

1385 

1703 

937 

1889 

1904 

1828 

1908 

1804 

258 

26 

302 

1664 

1C48 

• 1887 

1886 

1704 

938 

1888 

1903 

1827 

1907 

1803 

89 

56 

314 

1665 

1649 

1888 

1887 

1705 

939 

1887 

1902 

1820 

1906 

1802 

281 

86 

326 

1666 

1650 

1889 

1888 

1706 

940 

1880 

1901 

1825 

1905 

1801 

112 

137 

388 

1667 

1651 

1890 

1889 

1707 

941 

1885 

1900 

1824 

1904 

1800 

303 

147 

351 

1668 

1652 

1891 

1890 

1708 

942 

1884 

1899 

1823 

1903 

1799 

135 

178 

3 

1669 

1653 

1892 

1891 

1709 

943 

1883 

1898 

1822 

1002 

1798 

326 

208 

15 

1670 

1654 

1893 

1892 

1710 

944 

1882 

1897 

1821 

1901 

1797 

158 

238 

27 

1671 

1655 

1894 

1893 

1711 

945 

1881 

1896 

182(> 

1900 

1706 

349 

269 

40 

1672 

1656 

1895 

1894 

1712 

946 

1880 

1896 

1819 

1899 

1795 

180 

299 

52 

1673 

1657 

1890 

1895 

1713 

947 

. 1879 

1894 

1818 

1898 

1794 

12 

329 

64 

1974 

1658 

1897 

1896 

1714 

948 

1878 

1898 

1817 

1897 

1793 

203 

0 

76 

1675 

1659 

1898 

1897 

1715 

949 

1877 

1892 

1816 

1896 

1792 

35 

30 

88 

1076 

1060 

1899 

1898 

1716 

950 

1876 

1891 

1815 

1895 

1791 

226 

61 

101 

1677 

1661 

1900 

1899 

1717 

951 

1875 

1890 

1814 

1894 

1790 

58 

91 

113 

1678 

1662 

1901 

1900 

1718 

952 

1874 

1889 

1818 

1893 

1789 

249 

121 

125 

1679 

1663 

1902 

1901 

1719 

953 

1873 

1888 

1812 

1892 

1788 

80 

152 

137 

1680 

1664 

1903 

1902 

1720 

954 

1872 

1887 

1811 

1891 

1787 

272 

182 

149 

1681 

1665 

1904 

1903 

1721 

955 

1871 

1886 

1810 

1890 

1786 

103 

212 

162 

1682 

1666 

1905 

1904 

1722 

956 

1870 

1885 

1809 

1889 

.1785 

295 

243 

174 

1683 

1667 

1906 

1905 

1723 

957 

1869 

1884 

1808 

1888 

1784 

126 

273 

186 

1684 

3668 

1907 

1906 

1724 

958 

1868 

1883 

1807 

1887 

1783 

317 

303 

198 

1685 

1669 

1908 

1907 

1725 

959 

1867 

1882 

1806 

1886 

1782 

149 

. 334 

211 

1686 

1670 

1909 

1908 

1726 

960 

1866 

1881 

1805 

1885 

1781 



TABLE V-A.—PLANETS. YEARLY INCREASE 01? MEAN LONGITUDE, ETC. 

TABX.E V-A —Coni. 

Yearly increase of mean longitude, etc .mmcont. 


<SL 


Years; also 


year A.D. 
if reckoned 

from 1 BO 

Mars. 

Jup. 

Degrees. 

Sat. 

Mars. 

A.D. 

Merc. 

AJ>. 

Jnp. 

A.D. 

Venus, 

A.D. 

961 

840 

4 

223 

1687 

1671 

1910 

1909 

962 

172 

34 

235 

168? 

1672 

1911 

1910 

963 

8 

65 

247 

1689 

1673 

1912 

1911 

964 

194 

95 

259 

1690 

1674 

1913 

1912 

965 

26 

126 

272 

1691 

1675 

1914 

1913 

966 

217 

156 

284 

1692 

1676 

1915 

1914 

967 

49 

186 

296 

1693 

1677 

1936 

1915 

968 

240 

217 

308 

1694 

1678 

1917 

1916 

969 

71 

247 

321 

1695 

1679 

1918 

1917 

970 

262 

277 

333 

1696 

1680 

1919 

1918 

971 

94 

30? 

346 

1697 

1681 

1920 

1919 

972 

286 

338 

357 

1698 , 

1682 

1921 

1920 

973 

117 

8 

9 

]699 

1683 

1922 

1921 

974 

808 

39 

22 

1700 

1684 

im 

1922 

975 

140 

69 

34 

1701 

1685 

1924 

1923 

976 

331 

99 

46 

1702 

1686 

1925 

1924 

977 

163 

130 

58 

1703 

1687 

1926 

1925 

978 

354 

160 

71 

1704 

1688 

1927 

1926 

979 

185 

190 

83 

1705 

1689 

1928 

1927 

980 

17 

221 

95 

1706 

1690 

1929 

1928 

981 

208 

251 

107 

1707 

1691 

1930 

1929 

982 

40 

281 

119 

1708 

1692 

1931 

1930 

983 

231 

312 

132 

1709 

1693 

1932 

1931 

984 

62 

342 

144 

1710 

1694 

1933 

1932 

985 

254 

12 

156 

1711 

1695 

1934 

1938 

986 

85 

43 

168 

1712 

1696 

1935 

1934 

987 

277 

73 

181 

1713 

1697 

1936 

1935 

988 

108 

103 

198 

1714 

1098 

1937 

1936 

989 

299 

134 

205 

1715 

1699 

1938 

1937 

990 

181 

164 

217 

, 1716 

1700 

1939 

1938 

991 

322 

195 

229 

1717 

1701 

1940 

1939 

992 

154 

225 

242 

1718 

1702 

1941 

1940 

993 

345 

255 

254 

1719 

1703 

1942 

1941 

994 

177 

286 

266 

1720 

1704 

1943 

1942 

995 

8 

316 

278 

1721 

1705 

1944 

1943 

996 

199 

846 

291 

1722 

1706 

1945 

1944 

997 

31 

17 

303 

1723 

1707 

1946 

1945 

998 

222 

47 

315 

1724 

1708 

1947 

1940 

999 

54 

77 

327 

1725 

1709 * 

1948 

1947 

lOOO 

245 

108 

339 

1726 

1710 

1.949 

1948 

lOOl 

76 

138 

352 

1727 

1711 

1950 

1949 

1002 

268 

.168 

4 

1728 

1712 

1951 

1950 

1003 

99 

198 

16 

1729 

1713 

1952 

. 1951 

1004 

291 

229 

28 

1730 

1714 

1953 

1952 

1005 

122 

259 

40 

1731 

17.15 

1964 

1953 

1006 

314 

289 

52 

1732 

1716 

1955 

1954 

1007 

145 

320 

65 

1733 

1717 

1956 

1955 

i°°a 

336 

350 

77 

1734 

1718 

1957 

1956 

1009 

168 

21 

89 

1736 

1719 

1958 

1957 

1O10 

359 

51 

101 

1736 

1720 

1959 

1958 

ion 

191 

81 

113 

1737 

1721 

1960 

1959. 

1012 

22 

112 

126 

1738 

1722 

1961 

1960 

1013 

213 

142 

138 

1739 

1723 

1962 

1961 

1014 

45 

172 

150 

1740 

1724 

1963 

1962 

1015 

236 

203 

162 

1741 

1725 

1964 

1963 

1016 

68 

233 

175 

1742 

1726 

1965 

1964 

1017 

259 

268 

187 

1743 

1727 

1966 

1965 

1018 

91 

294 

190 

1744 

1728 

1967 

1966 

1019 

282 

324 

211 

J745 

1729 

1968 

1967 

1020 

113 

354 

223 

1746 

1730 

1969 

1968 

1021 

305 

26 

236 

1747 

1731 

1970 

1969 

1022 

136 

55 

248 

1748 

1732 

1971 

1970 

1023 

328 

86 

260 

1749 

1783 

1972 

1971 

1024 

159 

11C 

?>J9, 

1750 

1784 

1.973 

1972 


Sat. 

BC. 

Mars. 

Mere. 

Jup. 

V enus. 

Bat. 

A.D. 


AD. 

A.D. 

A.D. 

A.D. 

A.D. 

1727 

961 

1865 

1880 

1804 

3884 

1780 

1728 

962 

1864 

1879 

1803 

1888 

.1770 

1720 

963 

1863 

.1878 

1802 

1882 

177S- 

1730 

964 

1862 

1877 

1801 

1881 

1777 

1731 

966 

1861 

1876 

1800 

1880 

1770 

1732 

966 

1860 

.1875 

1799 

1879 

1775 

1733 

967 

1859 

1874 

1798 

1878 

1774 

1734 

968 

1858 

1873 

1797 

1877 

1773 

1785 

969 

1857 

1872 

1798 

1.876 

1772 

1780 

970 

1856 

1871 

1795 

1875 

1771 

1787 

971 

1865 

1870 

1794 

1874 

1770 

1728 

972 

1854 

1869 

1793 

1873 

1769 

1739 

973 

1853 

1868 

1792 

1872 

1768 

1740 

974 

1852 

1867 

1791 

1871 

1767 

1741 

976 

1851 

1866 

1790 

1870 

1766 

1742 

976 

1850 

1865 

1789 

1869 

1765 

1748 

977 

1849 

1864 

1788 

1868 

1764 

• 17-44 

978 

1848 

1863 

1787 

1867 

176$ 

1745 

979 

1847 

1862 

1786 

1866 

1762 

1746 

980 

1846 

1861 

1785 

1865 

1761 

1747 

981 

1845 

1860 

1784 

1864 

1760 

1748 

982 

1844 

1859 

1783 

1863 

1759 

1749 

983 

1843 

185« 

1782 

1862 

1.758 

1750 

984 

1842 

1857 

1781 

1861 

1757 

1751 

985 

1841 

1850 

1780 

1860 

1756 

1752 

986 

1840 

1855 

1779 

1859 

1755 

1753 

987 

1839 

1864 

1778 

1858 

1754 

1754 

988 

1838 

1853 

1777 

1857 

1753 

1755 

989 

1837 

1852 

1776 

1856 

175 2 

1756 

990 

1836 

1851 

1776 

1855 

1751 

1757 

991 

1835 

1850 

1774 

1854 

1750 

1758 

992 

1834 

1849 

1773 

1853 

1749 

1759 

993 

1833 

1848 

1772 

1852 

1748 

1760 

994 

1832 

1847 

1771 

1851 

1747 

1761 

995 

1831 

1846 

1770 

1850 

1746 

1762 

996 

1830 

1846 

1769 

1849 

1745 

1763 

997 

1829 

1844 

1768 

1848 

1744 

1764 

998 

1828 

1843 

1767 

1847 

1743 

1766 

999 

1827 

1842 

1763 

1846 

1742 

.1766 

lOOO 

1826 

1841 

1765 

1845 

1741 

1767 

lOOl 

1825 

1840 

1764 

1844 

1740 

1768 

1002 

1824 

1839 

1763 

1843 

1739 

1769 

1003 

1823 

1838 

1762 

184.2 

1788 

1770 

1004 

1822 

1837 

1761 

1841 

1737 

1771 

1005 

1821 

1836 

1760 

1840 

1736 

1772 

1006 

1820 

1835 

1759 

1839 

1735 

1773 

1007 

1819 

1834 

1758 

1838 

1734 

1774 

1008 

1818 

1833 

1767 

1837 

173$ 

1776 

1009 

1817 

1832 

1756 

1836 

1732 

1776 

lOlO 

1816 

1831 

1765 

1835 

1731 

1777 

1011 

1815 

1880 

1754 

1834 

1730 

1778 

1012 

1814 

1829 

1753 

1833 

1729 

1779 

1013 

1813 

1828 

.1.752 

1832 

1728 

1780 

1014 

1812 

1827 

1751 

1831 

1727 

1781 

1015 

1811 

1826 

1750 

1830 

1726 

1782 

1016 

1810 

1825 

1749 

1829 

1725 

1783 

1017 

1809 

1821 

1748 

1828 

.1724 

1784. 

1018 

1808 

1823 

1747 

1827 

1723 

1785 

1019 

1807 

1822 

1746 

1826 

1722 

1786 

1020 

1806 

1821 

1745 

1825 

1721 

1787 

1021 

1805 

1820 

1? 44 

1824 

1720 

1788 

1022 

180+ 

1819 

1743 

1823 

1719 

1789 

1023 

1803 

1818 

1742 

1822 

1718 

1790 

1024 

1802 

1817 

1741 

1821 

1717 



TABLE V-A.-PLANETS.-YEARLY INCREASE OP MEAN LONGITUDE, ETC. 

TABLE V*A mm cont» 

Tearly increase of mean longitude, etc.—emit. 


G 


,j 3 *3 b 

5 h 

93 O • 

{JJ <8 ^ O « 

£ S.si£« 


a 

3 


0> 


J«1 

a J « 

3 

Igsfo a 

>5 E%i£n 


a 

S3 

t-5 


ri 


a 

S3 


B 

© 

&> 



Degrees. 


A.D. 

AD. 

A.D, 

A.D. 

A.D 



Degree 

!8. 

A.D. 

A.D. 

A.D. 

A.D. 

1025 

350 

146 

285 

1751 

1735 

1974 

1973 

1791 

1105 

183 

54 

182 

1831 

1815 

1710 

1818 

1026 

182 

176 

297 

1752 

1736 

1975 

1974 

1792 

1106 

14 

84 

194 

1832 

1816 

1711 

1819 

1027 

13 

207 

309 

1753 

1737 

1976 

1975 

1793 

1107 

206 

115 

206 

1833 

1S17 

1712 

1820 

1028 

205 

237 

321 

1754 

1738 

1977 

1976 

1794 

1108 

37 

145 

219 

1834 

1818 

1713 

1821 

1029 

36 

267 

333 

1755 

1739 

1978 

1977 

1795 

1109 

228 

175 

231 

1835 

1819 

1714 

1822 

1030 

227 

298 

346 

1756 

1'40 

1979 

1978 

1796 

mo 

60 

206 

243 

1836 

1820 

1715 

1823 

1031 

59 

328 

358 

1757 

1741 

1980 

1979 

1797 

1111 

251 

230 

255 

1837 

1821 

1710 

1824 

1032 

250 

359 

10 

1768 

1742 

1981 

1980 

1708 

1112 

83 

6 

268 

1838 

1822 

1717 

1825 

1033 

82 

29 

22 

1759 

1743 

1982 

1981 

1799 

1113 

274 

297 

280 

1839 

1823 

1718 

1826 

1034 

273 

59 

34 

1760 

1744 

1983 

1982 

1800 

1114 

105 

327 

292 

1840 

1824 

1719 

1827 

1035 

104 

90 

47 

1761 

1745 

1984 

1983 

1801 

1115 

297 

357 

804 

1841 

1325 

1720 

1828 

1036 

296 

120 

59 

1762 

1746 

1986 

1964 

1802 

1116 

128 

28 

316 

1842 

1826 

1721 

1829 

1037 

127 

150 

71 

1763 

1747 

1986 

1985 

1803 

1117 

320 

58 

329 

1843 

1827 

1722 

1830 

1038 

819 

181 

83 

1764 

1748 

1987 

1986 

1804 

1118 

151 

88 

341 

1844 

1828 

1723 

1831 

1039 

150 

211 

96 

1765 

1749 

1988 

1987 

1805 

1119 

342 

119 

353 

1845 

1829 

1724 

1832 

1040 

341 

241 

108 

1766 

1750 

1989 

1988 

1806 

1120 

174 

149 

5 

1840 

1830 

1725 

1833 

1041 

173 

272 

120 

1767 

1751 

1990 

1939 

1807 

1121 

5 

179 

38 

1847 

1831 

1726 

1834 

1042 

4 

302 

132 

1768 

1752 

1991 

1990 

.1808 

1122 

197 

210 

30 

1848 

1832 

1727 

1835 

1043 

196 

332 

144 

1769 

1753 

1992 

1991 

1809 

1123 

28 

240 

42 

1849 

1833 

1728 

1830 

1044 

27 

3 

157 

1770 

1754 

1993 

1992 

1810 

1124 

219 

270 

54 

1850 

1834 

1729 

1837 

1045 

218 

33 

169 

1771 

1755 

1994 

1993 

1811 

1125 

51 

301 

66 

1851 

1835 

1730 

1838 

1046 

50 

63 

181 

1772 

1756 

1995 

1994 

1812 

1126 

242 

331 

79 

1852 

1836 

1731 

1839 

1047 

241 

94 

193 

1773 

1757 

1996 

1995 

1813 

1127 

74 

2 

91 

1853 

1837 

1732 

1840 

1048 

73 

124 

206 

1774 

1758 

1997 

1996 

1814 

1128 

265 

32 

103 

1854 

1838 

1733 

1841 

1049 

264 

164 

218 

1775 

1759 

1998 

1997 

1815 

1129 

97 

62 

115 

1855 

1839 

1734 

1842 

1050 

95 

185 

280 

1776 

1760 

1999 

1998 

X816 

1130 

288 

93 

127 

1850 

1840 

1785 

1843 

1051 

287 

215 

242 

1777 

1761 

1656 

1990 

1817 

1131 

119 

123 

140 

* 1857 

1841 

1736 

1844 

1052 

118 

245 

264 

1778 

1762 

1657 

1765 

1818 

1132 

311 

153 

152 

1858 

1842 

1737 

1845 

1053 

310 

276 

267 

1779 

1763 

1658 

1766 

3819 

1133 

142 

184 

164 

1859 

1843 

1738 

1846 * 

1054 

141 

306 

279 

1780 

1764 

1659 

1767 

1820 

1134 

334 

214 

176 

1860 

1844 

1739 

1847 

1055 

333 

337 

291 

1781 

1765 

1660 

1768 

1821 

1135 

165 

244 

189 

1861 

1845 

1740 

1848 

1056 

164 

7 

303 

1782 

1766 

1061 

1769 

1822 

1136 

350 

275 

201 

1862 

1846 

1741 

1849 

1057 

355 

37 

316 

1783 

1767 

1662 

1770 

1823 

1137 

188 

305 

213 

1863 

1847 

1742 

1850 

1058 

187 

68 

328 

1784 

1768 

1663 

1771 

1824 

1138 

19 

335 

225 

1864 

1848 

1743 

1851 

1059 

18 

98 

340 

1785 

1769 

1664 

1772 

1825 

1139 

211 

6 

237 

1865 

1849 

1744 

1852 

1060 

210 

128 

352 

1786 

1770 

1665 

1773 

1826 

11*0 

42 

36 

250 

1806 

1850 

1745 

1.853 

1061 

41 

169 

4 

1787 

1771 

1666 

1774 

1827 

1141 

233 

66 

262 

1867 

1851 

1746 

1854 

1062 

232 

189 

17 

1788 

1772 

1667 

1775 

1828 

1142 

65 

97 

274 

1808 

1852 

1747 

1855 

1063 

64 

219 

29 

1789 

1773 

1668 

1776 

1829 

1143 

256 

127 

286 

1869 

1853 

1743 

1856 

1064 

255 

250 

41 

1790 

1774 

3869 

1777 

1830 

1144 

88 

157 

299 

1870 

1854 

1749 

1857 

1065 

87 

280 

53 

1791 

1775 

1670 

1778 

1831 

1145 

279 

188 

311 

1871 

1856 

1750 

1858 

1066 

278 

310 

65 

1792 

1776 

1671 

1779 

1882 

1146 

110 

218 

323 

1872 

1856 

1751 

1859 

1067 

109 

341 

78 

1793 

1777 

1672 

1780 

1833 

1147 

302 

248 

335 

1873 

1857 

1752 

1860 

1068 

301 

11 

90 

1794 

1778 

1673 

1781 

1834 

1148 

133 

279 

347 

1874 

1858 

.1753 

1801 

1069 

132 

41 

102 

1795 

1779 

1674 

1782 

1835 

1149 

325 

309 

0 

1875 

1859 

1754 

1862 

1070 

324 

72 

114 

1796 

1780 

1675 

1788 

1836 

1150 

150 

340 

12 

1876 

1860 

.755 

1803 

1071 

155 

102 

127 

1797 

1781 

1676 

1784 

1837 

1151 

347 

10 

24 

1877 

1861 

1756 

1864 

1072 

346 

132 

139 

1798 

1782 

1677 

1785 

1838 

1152 

179 

40 

36 

1878 

1802 

1767 

1865 

1073 

178 

163 

151 

1799 

1783 

1678 

1786 

1839 

1153 

10 

71 

49 

1879 

1803 

1758 

1866 

1074 

9 

193 

163 

1800 

1784 

1679 

1787 

1840 

1154 

202 

101 

61 

1880 

1864 

1759 

1867 

1075 

201 

223 

175 

1801 

1785 

1680 

1788 

1841 

1155 

33 

131 

73 

1881 

1885 

1700 

1868 

1076 

32 

254 

18S 

1802 

1786 

1681 

1789 

1842 1 

1156 

224 

162 

85 

1882 

1806 

1701 

1869 

1077 

223 

284 

200 

1803 

1787 

1682* 

1790 

1843 | 

1157 

56 

192 

97 

1883 

1807 

17 62 

1870 

1078 

55 

314 

212 

1804 

1788 

1683 

1791 

1844 | 

1158 

247 

221 

110 

1884 

1868 

1703 

1871 

1079 

246 

345 

224 

1805 

1789 

1684 

1792 

1845 ! 

1159 

79 

253 

122 

1885 

18fi9 

1764 

1872 

1080 

78 

15 

237 

1806 

1790 

1685 

1793 

1846 ; 

1160 

270 

283 

134 

1886 

1870 

1765 

1873 

1081 

269 

46 

249 

1807 

1791 

1686 

1794 

1847 

1161 

101 

313 

146 

1887 

1871 

1760 

1874 

1082 

100 

76 

261 

1808 

1792 

1687 

1795 

1848 ; 

1162 

292 

344 

169 

1888 

1872 

1767 

1875 

1083 

292 

106 

273 

1809 

1793 

1683 

1796 

1849 

1163 

124 

14 

171 

1889 

1873 

1768 

1876 

1084 

123 

137 

285 

1810 

1794 

1689 

1797 

1850 

1164 

316 

44 

183 

1890 

1874 

1769 

1877 

1085 

815 

167 

298 

1811 

1795 

1690 

1798 

1851 

1165 

147 

75 

195 

1891 

1875 

1770 

1878 

1086 

146 

197 

810 

.1812 

1796 

1691 

I79vi 

1852 

1166 

339 

105 

207 

1892 

1876 

1771 

1879 

1087 

337 

228 

822 

1813 

1797 

1692 

1800 

1853 

1167 

170 

135 

220 

1893 

1877 

1772 

18S0 

1088 

169 

258 

334 

18 L4 

1798 

1893 

1801 

1854 

1168 

1 

166 

232 

1894 

1878 

1773 

1881 

1089 

0 

288 

347 

1815 

1799 

1694 

1802 

1855 

1169 

193 

196 

244 

1895 

1879 

1774 

18 82 

1090 

192 

319 

359 

1816 

1800 

1605 

1803 

1856 

1170 

24 

226 

256 

1.896 

1880 

1775 

1883 

1091 

23 

349 

11 

1817 

1801 

1696 

1804 

1857 

1171 

216 

257 

268 

1897 

1881 

1770 

1884 

1092 

215 

19 

23 

18 L8 

3802 

1697 

1805 

1858 

1172 

47 

287 

281 

1898 

1882 

1777 

1885 

1093 

46 

50 

35 

1819 

1803 

1698 

1806 

1859 

1173 

238 

317 

293 

1899 

1883 

1778 

1880 

1094 

237 

80 

48 

1820 

1804 

1699 

1807 

1860 

1174 

70 

348 

305 

1900 

1884 

1779 

1887 

1095 

69 

110 

60 

1821 

1805 

1700 

1808 

1861 

1175 

201 

18 

317 

1901 

1885 

1780 

1888 

1096 

260 

141 

72 

1822 

1806 

1701 

1809 

1802 

1176 

93 

49 

330 

1902 

1886 

1781 

1889 

1037 

92 

171 

84 

1823 

1807 

1702 

1810 

1863 

1177 

284 

79 

342 

1903 

1887 

1782 

1890 

1098 

283 

201 

06 

1824 

1808 

1703 

1811 

1864 

1178 

115 

109 

354 

1904 

1388 

1783 

1891 

1099 

114 

232 

109 

1825 

1809 

1704 

1812 

1865 

1179 

307 

140 

0 

1805 

1889 

1784 

1892 

liOO 

306 

262 

121 

1826 

1810 

1705 

1813 

1866 

1180 

138 

170 

18 

1906 

1890 

1785 

1893 

1101 

137 

292 

183 

1827 

1811 

1700 

1814 

1867. 

1181 

330 

200 

31 

1907 

1891 

1786 

1894 

1102 

329 

823 

145 

1828 

1812 

1707 

1816 

1868 

1182 

161 

231 

43 

1908 

1892 

1787 

1895 

1103 

160 

353 

168 

1829 

1813 

1708 

1816 

1869 

1183 

352 

261 

55 

1909 

1893 

1788 

1896 

1104 

351 

24 

170 

1830 

1814 

1709 

1817 

1870 

1184 

184 

291 

07 

1910 

1894 

1789 

1897 


1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 
1686 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 
J90f> 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 
„ 1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 







TABLE V-A.—PLANETS.— YEARLY INCREASE OF MEAN LONOITODE, ETC. 

TABLE V-A —cont. 

Yearly increase of mean longitude, etc.— cont. 


<SL 


P'S 



pfo 

Mars 

0 * 

0 

r? 


Degrees. 

1185 

16 

322 

1186 

207 

352 

1187 

38 

22 

1188 

229 

53 

1189 

01 

83 

1190 

262 

113 

1191 

84 

144 

1192 

275 

174 

1198 

100 

204 

1194 

208 

235 

1195 

129 

265 

1196 

821 

295 

1197 

152 

320 

1198 

343 

350 

1199 

175 

27 

1200 

6 

57 

1201 

198 

87 

1202 

29 

118 

1203 

220 

148 

1204 

62 

178 

1205 

243 

209 

1206 

75 

239 

1207 

266 

269 

1208 

08 

300 

1209 

289 

330 

1210 

120 

0 

1211 

312 

31 

1212 

143 

61 

1213« 

336 

91 

1214 

106 

122 

1215 

357 

152 

1216 

189 

182 

1217 

20 

213 

1218 

212 

243 

1219 

43 

273 

1220 

234 

304 

1221 

06 

334 

1222 

257 

4 

1223 

89 

35 

1224 

280 

65 

1225 

111 

96 

1226 

303 

126 

1227 

134 

156 

1228 

326 

. 187 

1229 

157 

.217 

1230 

348 

247 

12311 

1232 

180 

278 

n 

308 

1233 

203 

338 

1234 

34 

9 

1235 

225 

39 

1236 

57 

09 

1237 

248 

100 

1238 

80 

130 

1239 

271 

160 

1240 

102 

191 

1241 

293 

221 

1242 

125 

251 

1243 

317 

282 

1244 

148 

3)2 

1245 

340 

343 

1246 

171 

13 

1247 

2 

43 

1248 

194 

74 

1249 

25 

104 

1250 

217 

134 

1251 

43 

105 

1252 

239 

195 

1253 

71 

224 

1254 

262 

266 

1255 

94 

286 

1256 

285 

316 

1257 

116 

347 

1258 

308 

' 17 

1259 

139 

47 

1260 

331 

78 

1261 

162 

108 

1262 

853 

188 

1263 

185 

* 169 

1264 

16 

199 
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A.D. 

A.D. 

A.D. 

A.D. 

A.B. 


Degrees. 


A.D. 

A.D. 

A.D. 

A.D. 

80 

1911 

1895 

1790 

1898 

1051 

1265 

208 

229 

337 

1991 

1975 

1870 

1978 

92 

1912 

1896 

1791 

1899 

1952 

1266 

39 

260 

349 

1992 

1976 

.1871 

1979 

104 

1913 

1897 

1792 

u*oo 

1953 

1267 

230 

290 

2 

1093 

1977 

1872 

1980 

110 

1914 

1898 

1793 

1901 

1954 

1268 

62 

321 

14 

1994 

1978 

1873 

1981 

128 

1915 

1899 

1794 

1002 

1965 

1269 

253 

351 

20 

1995 

1979 

1.874 

1982 

141 

1916 

1900 

1795 

1903 

1956 

1270 

85 

21 

38 

1995 

1980 

3875 

1983 

153 

191.7 

1901 

1706 

1904 

1957 

1271 

276 

52 

50 

1907 

1981 

1870 

.1984 

105 

1918 

1902 

1797 

1905 

1958 

1272 

107 

82 

63 

1998 

1982 

1877 

1985 

177 

1919 

1903 

1798 

1906 

1959 

1273 

299 

112 

75 

1999 

1983 

1878 

1986 

190 

1920 

1904 

1799 

1007 

1980 

1274 

130 

143 

87 

1037 

1984 

1879 

1987 

202 

1921 

1905 

1800 

1908 

1901 

1275 

322 

173 

99 

1638 

1985 

1880 

1088 

214 

1922 

1906 

1801 

1009 

1962 

1276 

153 

203 

111 

1639 

19SG 

1881 

1989 

220 

1923 

1907 

1.802 

1910 

1963 

1277 

344 

234 

124 

1.640 

1987 

1882 

1990 

238 

1924 

1908 

1803 

1911 

1964 

1278 

176 

264 

136 

1641 

1988 

1883 

1991 

261 

1925 

1909 

1804 

1912 

1965 

1279 

7 

294 

148 

1642 

1989 

1884 

1092 

263 

1926 

1910 

1805 

.1913 

I960 

1280 

199 

325 

160 

1043 

1990 

1885 

1993 

276 

1927 

1911 

1806 

1914 

1007 

1281 

30 

356 

173 

1044 

1991 

3886 

1994 

287 

1928 

1912 

1807 

1916 

1968 

1282 

221 

25 

185 

1645 

1992 

1887 

1995 

299 

1929 

1913 

1808 

1916 

1969 

1283 

53 

56 

197 

1640 

1993 

1888 

1996 

312 

1930 

19.14 

.1809 

1917 

1970 

1284 

244 

86 

209 

1047 

1994 

1889 

1997 

324 

1931 

1915 

1810 

1918 

1971 

1285 

76 

110 

221 

1048 

1995 

1890 

1998 

330 

1932 

1910 

1811 

1919 

1972 

1286 

267 

147 

234 

1649 

1990 

1891 

1999 

348 

1933 

1917 

1812 

1920 

1973 

1287 

99 

177 

246 

1650 

1997 

1892 

1765 

1 

1934 

1918 

1813 

1921 

1974 

1288 

290 

207 

258 

1651 

1998 

1893 

1760 

13 

1935 

1919 

1814 

.1922 

1975 

1289 

121 

238 

270 

1652 

1999 

1894 

1767 

25 

1930 

1920 

1815 

1923 

1976 

1290 

313 

268 

283 

1653 

1045 

1895 

1768 

37 

1937 

*1921 

1816 

1924 

1977 

1291 

144 

298 

295 

1664 

1646 

1896 

1769 

49 

1938 

1922 

1817 

1025 

1078 

1292 

336 

329 

307 

1655 

1647 

1897 

1770 

02 

1939 

1923 

1818 

1920 

1979 

1293 

167 

359 

319 

1656 

1648 

1898 

1771 

74 

1940 

1924 

1819 

1927 

1980 

1294 

358 

30 

331 

1657 

1649 

1899 

1772 

80 

1941 

1926 

1820 

,1928 

1981 

1295 

190 

60 

344 

1658 

1650 

1900 

1773 

98 

1942 

1926 

.1821 

1929 

1982 

1296 

21 

90 

356 

1659 

1651 

1901 

1774 

111 

U->43 

1927 

1822 

1930 

1983 

1297 

213 

121 

8 

1660 

1652 

1902 

1775 

123 

1944 

1928 

1823 

1031 

1984 1 

1298 

44 

161 

20 

1661 

1653 

1003 

1776 

135 

1945 

1929 

1824 

1032 

1985 I 

1299 

235 

181 

33 

1662 

1654 

1904 

1777. 

1.47 

1940 

1930 

1825 

1033 

1086 ! 

1300 

67 

212 

45 

1663 

1655 

1905 

1778 

159 

1947 

1931 

1826 

1934 

1087 

1301 

258 

2 42 

57 

1664 

1656 

1906 

1779 

172 

1948 

1932 

1827 

1935 

1988 

1302 

90 

12 

69 

1665 

1657 

1907 

1780 

184 

1949 

1933 

1828 

1936 

1989 

1303 

281 

308 

81 

1666 

1658 

1908 

1781 

190 

1950 

1934 

1829 

1937 

1090 

1304 

112 

333 

94 

1667 

1059 

1909 

1782 

208 

1951 

1935 

1830 

1938 


1305 

304 

3 

106 

1668 

1660 

1910 

1783 

221 

1952 

1936 

1831 

1939 

1992 

1306 

185 

84 

118 

1669 

1601 

1911 

1784 

2*3 

1953 

1937 

1832 

1040 

.1993 

1307 

327 

64 

130 

1670 

1662 

1912 

1785 

245 

1954 

1938 

1833 

1941 

1994 

1308 

158 

94 

142 

1671 

1663 

1913 

1786 

257 

1955 

1939 

1834 

1942 

1995 

1309 

349 

125 

155 

1672 

1664 

1014 

1787 

269 

1958 

1940 

1835 

1943 

1906 

1310 

181 

155 

167 

1673 

1665 

1915 

1788 

282 

1957 

1941 

1836 

1944 

1097 

1311 

12 

185 

179 

1674 

1666 

1916 

1789 

294 

.1958 

1942 

1837 

1945 

1998 

1312 

204 

216 

191 

1675 

1007 

1917 

1790 

306 

1969 

1943 

1838 

1940 

1999 

1313 

35 

240 

204 

1676 

1(568 

1918 

1701 

818 

1960 

1944 

1839 

1947 

1617 

1314 

226 

277 

216 

1677 

1669 

1919 

1792 

381 

1961 

1945 

1840 

1948 

1018 

1315 

58 

307 

228 

1678 

1670 

1920 

1798 

343 

1962 

1940 

1841 

1949 

1619 

1316 

249 

337 

240 

1679 

1071 

1921 

1794 

355 

1963 

1947 

1842 

1950 

1620 

1317 

81 

8 

252 

1680 

1072 

1922 

1795 

7 

1964 

1948 

1843 

1051 

1621 

1318 

272 

38 

265 

1681 

1673 

1923 

1796 

19 

1905 

1949 

IS 44 

1952 

1622 

1319 

104 

68 

277 

1682 

1674 

1924 

1797 

32 

1960 

1950 

1845 

1953 

1623 

1320 

294 

99 

280 

1683 

1075 

1925 

1798 

44 

1907 

1951 

1846 

1954 

1624 

1321 

120 

129 

301 

1684 

1676 

1926 

1799 

50 

1968 

1952 

1847 

1055 

1625 

1322 

3)8 

159 

314r 

1685 

1677 

1927 

1800 

68 

1969 

1953 

1848 

1956 

1626 

1323 

349 

190 

320 

1680 

1678 

1928 

1801 

80 

1970 

1954 

1849 

3057 

1627 

1324 

341 

220 

338 

1687 

1679 

1929 

1802 

93 

1971 

1955 

1860 

1958 

1628 

1325 

172 

250 

350 

1688 

1680 

1930 

1803 

105 

1972 

1956 

1861 

1959 

1629 

1326 

3 

281 
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19*9 

1894 

1586 

89 

251 

299 

1949 

1941 

1930 

1821 

1969 

165 

115 

3875 

1867 

1856 

1990 

1895 

1587 

280 

21 

312 

1950 

1942 

1931 

1822 

1970 

196 

127 

1870 

1868 

1857 

1991 

1896 

1588 

112 

312 

324 

1951 

1043 

1932 

1823 

1971 

226 

140 

3 877 

1869 

3858 

1092 

1897 

1589 

303 

342 

336 

1952 

1044 

1933 

1824 

1972 

256 

152 

1878 

1870 

3859 

1993 

189 8 

1590 

134 

12 

348 

1953 

1945 

1934 

1825 

1973 

287 

164 

1879 

1871 

3800 

1994 

1699 

1591 

320 

43 

1 

1954 

1946 

1935 

1828 

1974 

317 

176 

1880 

1872 

1801 

1998 

1900 

1592 

157 

73 

13 

1955 

1947 

1936 

1827 

1975 

347 

188 

1881 

3873 

1802 

1996 

1901 

1593 

349 

103 

25 

1956 

1948 

1937 

1828 

1070 

18 

201 

1882 

1874 

1863 

1997 

1002 

1594 

180 

134 

37 

1057 

1949 

1938 

1829 

1977 

48 

213 

1883 

1875 

3864 

1993 

1903 

1595 

11 

104 

49 

1958 

1950 

1939 

1830 

1978 

78 

225 

1884 

1876 

1865 

1999 

3 904 

1596 

203 

194 

62 

1959 

1951 

1940 

1831 

1979 

109 

237 

1885 

1877 

I860 

1992 

1905 

1597 

34 

225 

74 

I960 

1952 

1941 

1832 

1980 

139 

250 

1886 

1878 

1887 

1993 

1906 

1598 

220 

255 

86 

1901 

1953 

1942 

1833 

1981 

109 

2 62 

1887 

1879 

1808 

1994 

1907 

1599 

57 

286 

98 

1062 

1954 

1943 

1834 

1982 

200 

274 

1888 

1880 

1869 

1995 

1908 

1600 

248 

310 

110 

1963 

1955 

1944 

1835 

1983 

230 

286 

1889 

3881 

1870 

1998 

1909 

1601 

80 

346 

123 

1964 

1956 

1945 

1836 

1984 

261 

298 

1890 

3882 

1871 

1997 

1910 

1602 

271 

17 

135 

1905 

1957 

1946 

1837 

1985 

291 

311 

1891 

1883 

3872 

1998 

1011 

1603 

103 

47 

147 

1966 

1958 

1947 

1838 

1986 

321 

323 

1892. 

1884 

1873 

1999 

1912 

1604 

294 

77 

159 

1967 

1959 

1948 

1839 

1987 

352 

835 

1893 

1885 

1874 

1765 

1913 

1605 

125 

108 

172 

1968 

1960 

1949 

1810 

1088 

22 

347 

1894 

1886 

1875 

1766 

1914 

1606 

317 

138 

184 

1969 

1961 

1950 

1841 

.1089 

52 

0 

1895 

1887 

1876 

1767 

1915 

1607 

148 

168 

196 

1970 

1962 

1951 

1842 

1990 

83 

12 

1896 

1898 

1877 

1768 

1910 

1608 

340 

199 

208 

1971 

1963 

1952 

1843 

1991 

113 

24 

1897 

3889 

1878 

1789 

1917 

1609 

171 

229 

220 

1972 

1064 

1953 

1844 

1992 

141# 

36 

1898 

1890 

1870 

1770 

1918 

1610 

2 

259 

233 

1073 

1965 

1954 

1845 

1993 

174 

48 

1899 

1891 

1880 

1771 

1910 

1611 

194 

290 

245 

1974 

1960 

1955 

1846 

1994 

204 

61 

1900 

3892 

1881 

1772 

1920 

1612 

25 

320 

267 

1975 

1967 

1956 

1847 

1995 

233 

73 

1901 

1893 

1682 

1773 

1021 

1613 

217 

350 

269 

1976 

1968 

1957 

1848 

1906 

265 

85 

1902 

1894 

1883 

1774 

1922 

1614 

48 

21 

282 

1977 

1069 

1958 

1849 

1097 

295 

97 

1903 

1895 

1884 

1775 

1923 

1615 

230 

61 

294 

1078 

1970 

1959 

1850 

1098 

325 

110 

1904 

1896 

1885 

1776 

1924 

1616 

71 

81 

306 

1979 

1971 

1960 

I8dl 

1099 

356 

122 

1905 

1897 

1886 

1777 

1925 

1617 

202 

112 

318 

1980 

1072 

1961 

1852 


20 

134 

1906 

1898 

1887 

1778 

1926 

1618 

94 

142 

330 

1981 

1973 

1962 

1853 


56 

146 

1907 

1899 

1888 

1779 

1927 

1619 

285 

172 

343 

2982 

1974 

1963 . 

1854 


87 

158 

1903 

1900 

1889 

1780 

1928 

1620 

117 

203 

355 

1083 

1975 

1964 

1855 


117 

171 

1909 

1901 

1890 

1781 

1929 

1621 

308 

233 

7 

1984 

1976 

1965 

1856 


147 

183 

1910 

1902 

1891 

1782 

1930 

1622 

139 

264 

19 

1085 

1977 

1906 

1857 

.178 

195 

1911 

1903 

1802 

1783 

1931 

1623 

331 

294 

32 

1986 

1078 

1967 

1858 

> 

208 

207 

1912 

1904 

1893 

1784 

1932 ’ 

1624 

102 

324 

4-1 

1087 

1979 

1968 

1859 

© 

£ 

239 

220 

1913 

1905 

1894 

1785 

1033 

1625 

354 

355 

56 

1088 

1980 

I960 

I860 

c3 

F 

269 

232 

1914 

1900 

1895 

1786 

1934 

1626 

185 

25 

68 

1989 

198* 

1970 

1861 

c 

299 

244 

1915 

1907 

1896 

1787 

1935 

1627 

10 

55 

80 

1990 

1982 

1971 

1862 

■ i 

330 

256 

1916 

1908 

1897 

1788 

1930 

1628 

208 

86 

93 

1991 

1983 

1972 

18^3 

> 

% 

0 

268 

1917 

1909 

1898 

1789 

1037 

1629 

39 

110 

105 

1992 

1984 

1973 

1864 

30 

281 

1918 

1910 

1899 

1790 

1938 

1630 

231 

146 

117 

1993 

1985 

1974 

1805 

& 

61 

293 

1919 

im 

1900 

1791 

3939 

1631 

62 

177 

129 

1994 

1986 

1975 

1866 

* 

01 

305 

1920 

1912 

1901 

1792 

1040 

1632 

253 

207 

141 

1995 

1987 

1976 

1867 

ft 

121 

317 

1921 

1913 

1902 

1793 

1941 

1633 

84 

336 

154 

1996 

1988 

1977 

1868 

© 

152 

329 

1922 

1914 

1903 

1794 

1912 

1634 

276 

208 

166 

1997 

1989 

1978 

1809 

i 

182 

342 

1923 

1915 

1904 

1795 

1943 

1635 

108 

298 

178 

1908 

1990 . 

1979 

1870 

A 

212 

354 

1924 

1916 

1905 

17W3 

1944 

1636 

298 

828 

190 

1990 

1991 

1980 

1871 

** 

o 

243 

6 

1925 

1917 

1906 

1797 

1945 

1637 

130 

359 

203 


1992 

1981 

1872 

fo 

273 

18 

1920 

1918 

1907 

1798 

1946 

1638 

322 

29 

215 


1993 

1982 

1873 

0) 

o 

303 

31 

1927 

1019 

1908 

1799 

194? 

1639 

153 

59 

227 


1004 

1983 

1874 

JS 

334 

43 

1928 

1920 

1909 

1800 

1948 

1640 

1611 

345 

90 

239 


1995 

1984 

1875 

(h 

.2 

4 

56 

1929 

1921 

1910 

1801 

1949 

176 

120 

251 


1906 

1985 

1870 

34 

67 

1930 

1922 

1911 

1802 

1950 

1642 

7 

150 

264 


1997 

1986 

1877 

0 

65 

79 

1981 

1923 

1912 

1803 

1951 

1613 

1644 

1645 

199 

181 

276 


1998 

1987 

1878 

i 

96 

92 

1932 

1924 

1913 

1804 

1952 

30 

222 

211 

241 

288 

300 


1999 

1988 

1989 

1879 

1880 

i 


104 
116 
128 
1 II 
153 
165 
177 
189 
202 
214 


1933 

1934 

1935 

1936 
1987 

1938 

1939 

1940 

1941 

1942 


1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 


1914 

1915 

1916 

1917 

1918 

1919 
1W 

1921 

1922 

1923 


1805 

1»*6 

180 ' 

1808 

1809 

1810 
1811 
1812 

1813 

1814 


1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 


1646 

1647 

1648 

1649 

1650 

1651 

1652 

1653 

1654 

1655 


53 

244 

76 

267 

99 

290 

121 

313 

144 

336 


272 

302 

333 

3 

33 

64 

94 

124 

155 

185 


333 

325 

337 

349 

1 

14 

26 

38 

50 

63 


•s 

£H 

«> 

<3 


s 


X2 


1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 


1881 

3882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 


s 

I 

m 






TABLE V-A.—PLANETS. — YEARLY INCREASE OP tfjfiAN LONGITUDE, ETC. 

TABLE y-A cont. 


379 


<SL 


if r©c- Mars. Jap. Sat. Venus 
koned 
from 

1 B.C. 

Degrees. 

167 215 75 1891 

358 246 87 1892 

190 276 99 1893 

21 306. Ill 1891 

213 337 124 189$ 

44 7 138 1896 

236 37 148 1897 

67 68 160 1898 

258 98 172 1899 

90 128 185 1900 

281 159 197 1901 

113 189 209 1902 

304 219 221 1903 

135 250 234 1904 

327 280 246 1905 

158 311 258 1906 

350 341 270 1907 

181 11 282 1908 

12 42 205 1909 

204 72 307 1910 


Yearly increase of mean longitude, 

Years; Years; 

also year also year 

A/D. A.D. 

if reo- Mars. Jup. Sat. Venus. if rac- Mars. Jup. Sat, 
koned koned 

from from 

1 B.C. 1 B.C. 

Degrees. Degrees. 


Years j 
also year 

aJd. 

Venus, it ree- Mars, 
koned 
from 

1 B.C. 


Jup. Sat. Venus# 


1656 

1657 
3L658 

1659 

1660 
1661 
1662 
1663 
1684 

1665 

1666 

1667 

1668 

1669 

1670 

1671 

1672 

1673 

1674 

1675 

1676 

1677 

1678 

1679 

1680 
1681 
1682 
1683 


1684 

1685 

1686 

1687 

1688 

1689 

1690 

1691 

1692 

1693 

1694 

1695 

1696 

1697 

1698 

1699 

1700 

1701 

1702 

1703 


128 

318 

149 

341 

172 

3 

195 

26 

218 


345 

15 

46 

76 

106 

137 

187 

197 

228 


49 258 


35 102 

227 133 


58 

249 193 

81 224 

272 254 

104 284 

295 315 


319 
331 
163 344 


356 

8 

20 

32 

45 


1911 1704 

1912 1705 

1913 1706 

1914 1707 

1915 1708 

1916 1709 

1917 1710 

1918 1711 


240 

72 

263 

95 

286 

118 

309 

140 

332 

163 

355 

186 

17 

209 

40 

232 

63 

254 


289 

319 

349 

20 

50 

80 

111 

141 

171 

202 

232 

262 

293 

323 

353 

24 

54 

84 


57 1919 
69 1920 

81 1921 

94 1922 
106 1923 

118 fr24 
130 1925 
142 1926 

155 3927 
167 1928 

179 1929 
191 193 J 

203 1931 
216 1932 
228 1933 
240 1934 
252 1935 
265 1936 
277 1937 
289 1938 

301 1939 
313 1940 
326 1941 
338 1942 
350 1943 
2 1944 
15 1945 
27 1946 


1712 

1713 

1714 

1715 

1716 

1717 

1718 

1719 

1720 

1721 

1722 

1723 

1724 

1725 

1726 

1727 

1728 

1729 

1730 

1731 

1732 

1733 

1734 

1735 

1736 

1737 

1738 

1739 


86 

277 

309 

299 

131 

323 

154 

346 

177 

8 

200 

31 

223 

54 

245 

77 

268 

100 

291 

122 

314 

145 

337 

168 

0 

191 

22 

214 


115 

145 

175 

206 

236 

267 

297 

327 

358 

28 

58 

89 

119 
149 
180 
2 tO 
240 
27 i 
301 
331 

2 

32 

62 

93 

128 

153 

184 

214 


39 
51 
63 
76 
88 
100 
112 
125 
137. 
149 


1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 


161 1957 
173 1958 
186 1959 
198 1960 
210 1961 
222 1962 
235 1963 

247 1964 
259 1965 
271 1966 
283 1967 
296 1*68 
308 1969 
320 1970 
332 1971 
344 1972 
357 1973 
9 1974 


1740 

1741 

1742 

1743 

1744 

1745 

1746 

1747 

1748 

1749 

1750 

1751 

1752 

1753 

1754 

1755 

1756 

1757 

1758 
1769 

1760 

1761 

1762 

1763 

1764 

1765 

1766 


45 

237 

68 

259 

91 

282 

114 

305 

136 

328 

159 

351 

182 

13 

205 

36 

228 

59 

250 

82 

273 

105 

296 

127 

319 

150 

342 


Degrees 
244 21 


275 

305 

336 

6 

36 

67 

97 

127 

158 

188 

218 

249 

279 

309 

340 

10 

40 

71 

101 

131 

162 

192 

222 

253 

283 

314 


33 

46 

*58 

70 

82 

94 

107 

119 

131 

143 

156 

168 

180 

192 

204 

217 

229 

241 

253 

266 

278 

290 

302 

314 

327 

339 


1975 

1970 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 
3998 
1999 


Years; 
also y©ar 

A.D. 

,if ree- Mars. Jup. Sat, 
koned 
from 

1 B.C. Degrees. 

1767 173 344 

1768 4 34 

1769 196 45 

1770 27 75 

1771 219 105 

1772 50 136 


Years j 
also year 

AD. 

if ree- Mara. Jup. 
koned 

from 

1 B.C. Degrees. 


Sat. 


Years ; 
also year 

AD. 


Years : 
also year 

AD. 


Years ; 
also year 

A.D. 


351 


3 


1815 

1816 
15 1817 
28 1818 
39 1819 
52 1820 


0 

192 

23 

216 

46 


1 

31 

61 
92 
122 
238 152 


koned 
from 
1 B.C. 

1863 

1864 
242 1865 
251 1866 
266 1867 
279 1868 


218 

230 


1773 

241 

166 

64 

1821 

09 

183 

291 

1859 

1774 

73 

196 

77 

1822 

260 

213 

303 

1870 

1775 

264 

227 

89 

1823 

92 

342 

315 

1871 

1776 

96 

257, 

101 

1824 

283 

274 

328 

1872 

1777 

287 

287 

ns 

1825 

115 

304 

340 

1873 

1778 

119 

318 

125 

1826 

396 

334 

352 

1874 

1779 

310 

348 

138 

1827 

137 

5 

4 

1875 

1780 

141 

18 

150 

1828 

329 

35 

16 

1876 

1781 

333 

49 

162 

1829 

160 

65 

29 

1877 

1782 

164 

79 

174 

1830 

352 

96 

41 

1878 

1783 

356 

109 

187 

1831 

183 

126 

53 

1879 

1784 

187 

140 

199 

1832 

14 

156 

05 

1880 

1785 

18 

170 

211 

1833 

206 

187 

78 

1881 

1786 

210 

200 

223 

1834 

37 

217 

90 

1882 

1787 

41 

231 

235 

1835 

229 

248 

102 

1883 

1788 

233 

261 

248 

1836 

60 

278 

114 

1884 

1789 

64 

292 

260 

1837 

251 

308 

126 

1885 

1790 

255 

322 

272 

1838 

83 

339 

139 

1886 

1791 

87 

352 

284 

1839 

274 

9 

151 

1887 

1792 

278 

23 

297 

1840 

106 

39 

163 

1888 

1793 

110 

53 

309 

1841 

• 297 

70 

175 

1889 

1794 

300 

83 

821 

1842 

128 

100 

187 

1890 

1795 

132 

114 

333 

1843 

320 

130 

200 

1891 

1796 

324 

144 

345 

1844 

151 

X01 

212 

1892 

1797 

155 

174 

358 

1845 

343 

191 

224 

1893 

1798 

347 

205 

10 

1846 

174 

221 

236 

1894 

1799 

178 

235 

22 

1847 

5 

252 

249 

1895 

1800 

9 

265 

34 

1848 

197 

282 

261 

1896 

1801 

201 

296 

47 

1849 

28 

312 

273 

1897 

1802 

32 

326 

59 

1850 

220 

343 

285 

1898 

1803 

224 

356 

71 

3851 

51 

13 

297 

1899 

1804 

55 

27 

83 

1852 

243 

43 

310 

1900 

1805 

246 

57 

95 

1853 

74 

74 

322 

1901 

1806 

78 

87 

108 

1854 

265 

104 

334 

1902 

1807 

269 

118 

120 

1855 

97 

134 

346 

1903 

1808 

101 

148 

132 

1856 

288 

165 

359 

1904 

1809 

292 

178 

144 

1857 

120 

195 

n 

1905 

1810 

123 

209 

156 

1858 

811 

225 

23 

1906 

1811 

315 

239 

169 

1859 

142 

256 

35 

1907 

1812 

148 

270 

181 

1860 

334 

286 

47 

1908 

1813 

388 

300 

193 

1861 

165 

317 

60 

1909 

1814 

169 

313 

205 

1862 

857 

347 

72 

191J 


Mars. 

Jap. 

Sat. 

if rec¬ 

Mars. 

Jup. 

Sat, 

if rec¬ 

Mars. 

Jup, 

Sat. 




koned 




koned 







from 




from 




Degrees. 


1 B.C. 

Degreos. 


1 B.C. 

Degrees, 


188 

17 

84 

1911 

15 

34 

311 

1959 

203 

51 

177 

19 

48 

96 

1912 

207 

64 

323 

1960 

34 

81 

189 

211 

*78 

109 

1913 

3S, 

95 

335 

1961 

226 

ill 

202 

42 

108 

12L 

1914 

230 

125 

347 

1962 

57 

142 

214 

234 

139 

133 

1915 

01 

155 

359 

1963 

248 

172 

226 

65 

169 

145 

1016 

252 

186* 

. 12 

1964 

80 

202 

238 

250 

199 

157 

1917 

84 

210 

24 

1965 

271 

233 

250 

88 

230 

170 

1918 

275 

246 

36 

1966 

103 

263 

263 

279 

260 

182 

1919 

107 

277 

48 

1967 

204 

293 

275 

111 

290 

194 

1920 

298 

307 

61 

1968 

12b 

324 

287 

301 

321 

206 

1921 

129 

337 

73 

1969 

317 

354 

299 

133 

351 

218 

1922 

821 

8 

85 

1970 

148 

24 

312 

325 

21 

231 

1923 

152 

38 

97 

1971 

340 

55 

324 

15 0 

62 

243 

1924 

344 

08 

109 

1972 

171 

85 

336 

343 

82 

215 

1925 

175 

90 

322 

1973 

3 

116 

348 

179 

112 

267 

1926 

6 

129 

134 

1974 

194 

146 

0 

10 

143 

280 

1927 

198 

159 

140 

1975 

25 

170 

13 

202 

173 

292 

1928 

28 

190 

158 

1976 

217 

207 

25 

33 

203 

304 

1929 

221 

220 

171 

1977 

48 

237 

37 

225 

234 

310 

1930 

52 

251 

183 

1978 

240 

267 

49 

66 

264 

328 

1931 

241 

281 

195 

1979 

71 

298 

61 

247 

295 

341 

1932 

75 

311 

207 

1980 

202 

328 

74 

79 

325 

353 

1933 

266 

342 

219 

1981 

94 

358 

86 

270 

353 

5 

1934 

98 

12 

232 

1982 

285 

28 

98 

102 

26 

17 

1935 

289 

42 

. 2 44 

1983 

117 

59 

110 

298 

50 

30 

1936 

121 

73 

250 

1984 
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TABLE. V-B. 

Geocentric Places of Planets. 

Introductory Note. 

second part of the Perpetual Planetary Almanac. It, gives 
the actual geocentric places of each of the five planets Mars, Mercury, Jupiter, 
Venus and Saturn for every tenth day in the current cycled which is three hundred 
and sixty-three years for Mars (A.D. 1637 to A.D. 1999), three hundred and fifty- 
five years for Mercury (A.D. 1645 to A.D. 1999), three hundred and forty-four 
years for Jupiter (A.D. 1656 to A.D. 1999), two hundred and thirty-five years 
for Venus (A.D. 1765 to A.D. 1999), and three hundred and eighty three years 
for Saturn (A D. 1617 to A.D. 1999), The corresponding dates by the European 
calendar are given throughout and by means of these dates the tithi, nakshatra, 
solar month and day of month, and Muhammadan date can be found from the 
body of the Ephemeris. It has been shown in section iii of Chapter V of this 
work, pages 110, etc., that, given the actual movements of any planet for 
one cycle as above, its place at any moment on any day, past or future, can be 
ascertained very accurately with the help of Table V-A, or for very remote 
periods, with the help of the millennial cycles indicated in the explanatory 
note to Table V-A. Actual examples will be found on pages 118,119, 123, 124 
(section iii of Chapter V), showing how to use Tables V-A and V-B for the calcu¬ 
lation of ancient positions of planets, such as those required for the Chinese Era 
circa 2500 B.C., for Rama s horoscope, and for the birth of Christ (according to 
Kepler), or of conjunctions of planets noticed in more modern times, e. g-Ahe 
conjunction on 15th September, A.D. 1186. 

2. For the years A.D. 1617 to A.D. 1636 inclusive. Table V-B gives the posi¬ 
tions of Saturn alone, because the positions of the other planets in any of these 
years can be found from Table V-A which gives the corresponding year in the 
current cycle; or they may be found directly by applying a suitable cycle of 
recurrence. For instance, the successive positions of Mars in A, D. 1620 were, by 
Table V-A, practically the same as his positions in A.D. 1983 (— A.D. 1620 -f- 363). 

For the years A.D. 1637 to 1644, Table V-B gives the positions of Mars and 
Saturn alone, and the position of any other planet can . be found by applying a 
suitable cycle of recurrence. For instance, the successive positions of Jupiter 
in A.D. 1640 were the same as those in A.D. 1984 (=A.D. 1640 -|- 344). 

From A.D. 1656 to A.D. 1764, the Table V-B gives the positions of all the 
planets except Venus because Venus’ cycle is two hundred and thirty-five years 
and for any year before A.D. 1765 inclusive, Venus’ positions can be found from 
Table V-A. Thus Venus’ positions in A.D, 1700 were the same as her positions 
in A.D. 1935 (—A.D. 1700 4* 235), which are given in Table V-B. 

For the years A.D. 1765 to A.D. 1999, both inclusive. Table V-B gives the 
successive positions of all the five planets for every ten days in the year with the 
corresponding dates of the European calendar. 

3. In applying any cycle of recurrence to any planetary position recorded in 

this I able, care should be taken to see that the day of the Indian solar year is 
not varied. For instance, suppose we waut to find the position of Mercury on 
1st January 2500 B.C., we should first of all find out what day of the Indian 
solar year corresponded to 1st January 2500 B.C. We know from the Eye- 
table, section k, that in 2501 B.C. the Indian solar year began on February 21*09 • 
and from Eye-table, section q, that 1st January of 2500 B.C. was the 307th day 
reckoned from 1st March, 2501 B.C., or the 336th day reckoned from 1st Febru¬ 
ary, 2501 B.C. (remembering that 2501 B.C. was a leap year). Reckoned from 
21st February the 1st January 2500 B.C. was therefore the 316th complete 
day (= 336-20). Now, to find the year in Table V-B when Mercury had 
the same successive positions as in 2500 B.C. (or A.D. minus 2499), we apply 
one of the major cycles given at the beginningof Table V-A and proceed thus- 
4214 years minus 2499 — A.D. 17J5. Mercury, on 1st January 2600 B.C 
had the same place as on the 316th complete day of the Indian solar vear A T)’ 
1715-16, i.e., by Table V-B) 321-8°. 7 
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4. It will not do in this‘case to take Mercury’s position on 1st January, 
A.D, 1716 according to Table V-B because though the successive positions of 
Mercury in 2501 B.O. were practically the same as his positions in A.D. 1715-16, 
still 1st January 2500 B.C. was a different day in the Indian solar year 2501 B.C. 
being theD the 316th complete day, as we have seen, from what it was in A.D. 
1715--16, when, as we may see from Table V-B, it was the 278th complete day. 

5. Table V-B gives the planetary positions for every tenth complete day in 
each Indian solar year. For intermediate days proportional parts should be 
taken. For instance, in the example last given, we required to know the place of 
Mercury on the 316th complete day of the Indian solar year A.D. 1715. 
Table V-B gives the following places: — 

A.D, 1715~16*310th complete day. Place of Mercury 3i2 , 3° 

320th „ „ “ 328*2° 




15*9° 


Difference 

For 10 days Mercury’s place advances by 15*9° 

•*• For 1 day „ „ 1*59° 

.*. For 6 days „ „ 6x1*59° 

== 9*54° or 9*5° nearly. 

We conclude that Mercury’s place for 316 complete days of Indian solar 
year A.D. 1715-16 was 312*3+9*5 = 3218°. 

6. Table V-B gives the places of planets on 0 day, on 10th complete day, on 
20th complete day, etc. The 0 day is always the day of commencement of the 
Indian solar year whioh is marked (1) in the head lines of the body of the Ephemeris 
for every year from A.D. 700 to A.D. 1950 by Arya as well as by Surya Siddhanta; 
(2) in Table II for every year from A.D, 0 to A.D. 2000 by Surya Siddhanta; 
and (3) for all Siddhantas in their respective Eye-tables, sections k and n. 

7. Taking again the last example, the 0 day of A.D. 1715 was by Table II or 
by “ Ephemeris, Vol. VII,” March 29 - 75. The 10th complete day would be 
March 39*75, i.e , April 8*75; the 20th complete day, April 18*75; and so on. 
The 316th complete day of A.D. 1715 was by Table V-B (vide entries against 
A.D. 1715), 2nd February + 6*75 — February 8*75; whereas the 316th com¬ 
plete day of 2500 B.O. was January l 1 09, because the year 2501 B.O. began on 
February 21*09 (see paragraph 3 supra). We conclude that the position of 
Mercury on January 1*09, 2500 B.O. (i.e., at two hours after mean sunrise on 
1st January 2500 B.C.) was the same as its position on February 7*75, i.e., at 
midnight between FVbruary 7 and February 8, A.D. 1716. The position was, as 
we have found already, 321* 8°. 


90 




TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 

table 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
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Sim. 

Kan. 

Tul. 

Vrsoh. 

, Dhan. 

Mak. 

Kum. 

Min. 

Asvn. 

Bhar. 

Krit. 

Rohi. 

Mrig. 

Ardh. : 

Punar. 

Push. Asles. 

30 60 90 120 

150 

180 

210 

240 

270 

300 

330 

360 

13*3 

26*7 

40*0 

53 3 

667 

80*0 

93*3 

106*7 

120*0 


* Note that citations in European writers between 6th October A.D. 1682 and 13fch September A.D. 1762 may differ by 10 or 11 days 
Russia, the NEW STYLE was introduced in A.D. 1682 by a bull of Pope Gregory XIII, by which the day following 4th October 1582, was declared 
Great Britain and its dependencies by an Act of Parliament in A.D. 1752 which declared the day following 2 September A.D. 1752 to be the 
work gives only English dates, but the reader will remember that, e.g., a continental writer citing 15 October A.D. 1582 has in view the day 



TABLE V-B. —GEOCENTRIC PLACES OP PLANETS 




1ffars, AD. 1637—A.D. 1999 ; Mercury, A.D. 1645—A.D. 1999 , Jupiter, AD. 1656—A.D.1999 ; 
Battirn, A.D. 1617—A.D. 1999. 

200 210 220 230 240 250 260 


21014 2175 218*5 219*6 2209 222*2 223 4 224*5 225*6 226*7 163 3 227*5 228*3 229*2 229*6 230*1 230*5 230*4 230*4 230*4 

226*2 227*2 228*2 229*3 230*5 231*7 232 8 233 9 235*1 236*2 1 63 4 237*2 238*2 239 5 239*8 240*5 241*2 241*4 241 6 241*7 

236*4 237 3 238*2 239 1 240*2 241*3 242*5 243*7 244*9 246*0 1 63 5 247*1 248*1 249 2 250*0 250*9 251*7 2521 252 5 2529 


180 

190 

S 24 

O 4 

35*9 

35*3 

51*0 

50*4 

66*9 

65*7 

801 

801 

93*9 

94*1 

107 0 

107 5 

119*6 

120*3 

181*6 

132-6 

143*8 

144*3 

164*5 

155-6 

165*2 

160-4 

175*8 

177*0 

186*2 

187*4 

196*8 

197*5 

8 25 

0 5 

206 2 

207*5 

S 24 

O 4 

216*4 

217*5 

226*2 

227*2 

236*4 

2373 

S 25 

O 5 

246*7 

247*5 

.8 24 

O 4 

257*1 

257 f 8 

141*0 

147*2 

268*0 

2685 

266*5 

272*9 

279-3 

279*6 

8 25 

O 5 

153*2 

159*6 

291*1 

291*2 

S 24 

0 4 

306*6 

309*3 

303-7 

303*5 

165*3 

171*7 

3164 

816*1 

28*7 

21*6 

329-9 

329*4 

8 25 

0 5 

1777 

184*2 

344*1 

343*4 

S 24 

0 4 

66*4 

730 


O 14 
34*6 
49*9 


80*1 

94*3 

109*1 


O 24 
338 
49*4 


N 3 
33*0 
48*6 


NT 13 
32*2 
47*8 


78*9 

94*1 


65*0 64*3 

SOT 79*5 
946 94*4 

108*5 108*5 

121*7 122*0 

134*4 134*9 
146*4 147*5 
157*8 158*6 


168*7 169*7 170*7 

1795 180*5 181*6 

189*8 1*90*9 192*0 
199 8 201*0 202*2 


O 15 
208*6 


0 25 
209*7 

O 24 


N 4 

210*9 


N 14 
2121 


a 15 

248*3 


O 2f? 
2490 


N 4 
250*1 


N 14 
251*2 


0 15 0 25 N 4 
165*9 172*1 178*5 
291*3 291*3 291*9 

0 14 O 24 N 3 
313*1 317*2 3221 

303*3 3031 303*5 


N 14 
184*8 

292'6 

N 13 

327*3 

303*8 


191 161 14 7 13*6 


358*8 358*0 


O 15 
190*8 
342*7 

O 14 
75*7 
357*2 


1904 197*2 2041 
198*3 198*4 1909 
13*8 13*0 12*2 

92*4 97*4 102*1 

177*0 179*8 176*2 
29 0 28*2 27*5 

S 25 0 5 0 15 

2047 210*8 218*0 
157*8 168*0 182*5 
44*2 43*6 43*0 


O 25 
197*6 
341*9 

O 24 
77*4 
356*3 

2111 

187*8 

11*3 

106*6 

1875 

26*8 

0 25 
225*0 
198*9 
42*3 


N 4 
204*4 
841*6 

N 3 
78*4 
355*8 

218 1 
194*7 
10*6 

110*0 

202*5 

25*9 

N 4 
232*3 
216*3 

414 


N 14 
211*3 
341*3 

N 13 
77*7 
355*3 

225*3 

207*0 

9*9 

113*0 

219*6 

25*1 

N 14 
239 7 
233*4 
40*6 


N 23 

D 3 

D 13 

31*3 

30*7 

30 1 

46*9 

46*2 

45 4 

62*9 

02*0 

61*2 

78*4 

77*5 

76*7 

63*7 

92-9 

92*1 

108*4 

107*9 

107 3 

122*4 

1220 

121 7 

135*8 

135*7 

135*7 

148*4 

148-5 

148*0 

1603 

100*7 

161*1 

171*7 

172 3 

172*7 

182*7 

183*4 

184*1 

1931 

193*9 

194*8 

203*3 

204*3 

205*3 

N 24 

D 4 

1) 14 

213-3 

2143 

2155 

N 23 

D 3 

D 13 

2234 

224-5 

225 6 

2328 

233 9 

2351 

242*5 

243-7 

244-9 

N 24 

D 4 

D 14 

2523 

253*5 

2547 

N 23 

D 3 

D 13 

262 1 

263*3 

2645 

177*5 

183 8 

189*3 

272*2 

273*3 

274*3 

307-4 

314*5 

3217 

282*5 

283*0 

284-7 

N 24 

D 4 

D 14 

1911 

197 5 

203*9 

293*2 

294*2 

295-2 

N 23 

D 3 

D 13 

382*6 

338*4 

344-3 

304*3 

305*2 

306*1 

2046 

211*3 

2181 

3160 

316*6 

3173 

13*3 

14*4 

16*6 

3282 

328*7 

829*2 

N 24 

D 4 

D 14 

2182 

2263 

232*4 

341*1 

841*4 

341*7 

N 23 

D 3 

D 13 

75*9 

72*8 

693 

354*8 

354*8 

354*9 

2325 

239*8 

247 2 

222 7 

240*0 

257*4 

9*2 

9*0 

8*7 

115*4 

110*4 

1167 

236*8 

253*9 

269 5 

243 

23*8 

23 2 

N 24 

D 4 

D 14 

247*1 

254*7 

262*3 

249*5 

2630 

270*9 

39*7 

39*0 

383 


270 

D 23 

295 1618 

44 6 1619 


75*9 1621 
91*4 1622 


280 290 300 


Ja 2 
29*5 
44*3 


Ja 12 
294 
44*0 


Ja 22 
29*3 
43*6 


59*7 59*1 58*5 


751 

90*7 

105*8 


74*4 

898 

105*0 


73*6 

88*9 

1041 


120*7 120*0 1191 


134*8 

148*4 

161*2 


134*3 

148*0 

161*1 


132-6 
i 47*6 
160*8 


310 

320 

330 

340 

350 

360 

F 1 

F 11 

F 21 

Mr 3 

Mr 13 

Mr 23 

299 

30*4 

30 9 

81*9 

32*8 

33*8 

43*9 

44-1 

444 

46*1 

45*9 

46*7 




Mr 2 

Mr 12 

Mr 22 

585 

584 

583 

689 

695 

600 




Mr 3 

Mr 13 

Mr 23 

73*3 

73*0 

72-7 

72*9 

73 2 

73-5 

88'4 

87*9 

S7-3 

873 

87*2 

87*1 

103-4 

102*7 

102*0 

101-7 

101*4 

101*0 




Mr 2 

Mr 12 

Mr 22 

118*4 

117*6 

116*7 

110*2 

115*7 

1151 




Mr 3 

Mr 13 

Mr 23 

182*8 

132*0 

131*2 

130 5 

129*8 

1291 


146*8 

1602 


146*0 

159*6 


1453 

159*0 


1628 173*4 1735 173-5 173*0 172 6 1721 


1630 


185 1 
196 2 
206*9 


D 24 
216*4 


Ja 3 

1632 2172 


185*4 

1967 

207*5 

Ja 13 
217*9 


185*5 

1971 

208*1 

Ja 23 
218*7 


185*3 
197*0 
208 3 

F 2 
219*0 


185-0 
1 ? 0*9 
208 5 

F 12 
219*4 


184*7 

196-9 

208*5 

F 22 
219*7 


144-5 
1582 
Mr 2 
171*3 
Mr 3 
1841 
196*3 
20b*l 

Mr 3 
219*6 


143 7 
1574 
Mr 12 
170*7 


142*9 
156*5 
Mr 22 
1698 


Mr 13 Mr 23 
183-3 182*7 

195*7 195*2 

207*8 207*3 

Mr 13 Mr 23 
219*5 2191 


Ja 2 Ja 12 Ja 22 F 1 F II F 21 Mr 3 Mr 13 Mr 23 


D 24 

255*8 


1636 


Ja 3 
2569 

Ja 2 
266*8 

200*8 

276*6 


Ja 13 
258*0 

Ja 12 
268*0 

206*2 

277*8 


Ja 23 
2591 

Ja 22 
2691 

211*5 

278*9 


F 2 
260*1 

F 1 
270*1 

216*9 

280*0 


F 12 
2610 

F 11 
2711 

221*9 

281-2 


F 22 
262*0 

F 21 
272*2 

226*8 

2823 


Mr 3 Mr 13 
262 5 283*1 


Mr 23 
263*7 


Mr 3 
278*0 
Mr 3 
231-2 
2832 


Mr 18 Mr 28 
273*7 274-4 
Mr 13 Mr 23 
235*2 238-9 
2841 285*6 


33G 1 343 4 350*5 357*3 4 6 11 6 18 7 2 5*5 

286*9 288*1 289 4 290 6 29l*8 292*9 293*9 294*9 


324 

295-8 


D 24 

2101 1640 
296*1 

D 23 

350*4 1641 
306-9 


19*4 1643 


Ja 3 Ja 13 Ja23 
216*6 2229 229*2 
297*3 298*5 299 6 


Ja 2 Ja 12 
856 6 29 

308-0 809 1 


Ja 22 
91 
810-8 


F 2 8' 12 K 22 Mr 3 Mr 18 Mr 23 

235-7 242 0 248-2 254 6 260 8 267'0 

300-8 302 0 303-3 304 4 305 5 3067 

FI P U F 21 Mr 3 Mr 13 Mr 23 

15*5 21*7 282 34*5 41*0 47*3 

311*6 3129 3141 315*4 816*6 317*7 


D 24 
239*6 
342*0 

D 23 
65*7 
354-9 

254*7 

274*4 

8*4 

116 5 
282*1 
22*7 

D 24 
270*1 
269*7 
37'6 


1644 


1645 


1646 


1647 


1648 


3191 320*2 321*2 322*4 323*6 324*9 326*2 327*5 328*8 

22*6 26*7 813 35*7 40*9 46*1 515 57*1 62*6 

3307 331*7 332*6 333*8 335*0 336 2 337*5 338*8 340*1 

Ja 3 Ja 13 Ja 23 F 2 F 12 F 22 Mr 3 Mr 13 Mr 23 

246 8 254*1 261*4 268*8 276*3 283*8 291*4 299*0 306*8 

342*7 343*5 344*3 345*4 346-5 847 7 349*0 350*3 361*6 

Ja 2 Ja 12 Ja22 FI F 11 F 21 Mr 3 Mr 13 Mr 23 

63*3 61 9 61 8 62 9 649 68 0 71 4 75*5 79*8 

355*5 358*1 356*7 357*7 358*7 859*8 1*0 2*2 3*5 

262*1 269-6 277 3 283*1 292 8 300*7 308*5 316*3 324*2 

289*6 300*8 304*9 299*1 293*4 297*3 308*4 324*3 341-9 

88 9*2 9-5 104 11*2 12*0 13*2 144 15*6 

1131 109*8 1058 102*2 99 4 97 9 97*7 98*8 1010 

2880 284-5 277*6 278*6 2880 3020 3200 338*3 356*9 

22*8 22*8 22*9 23*6 24*3 24 9 25*9 27*0 28*0 

Ja 3 Ja 13 Ja 23 F 2 F 12 P 22 Mr 3 Mr 13 Mr 23 

278*7 285*6 293*4 301*3 309*2 317*0 325*0 332*8 340*6 

282*3 260*6 268*2 281*7 298*2 316 3 334*6 352*7 8*8 

37 4 37 2 37*0 37 3 37 7 38*0 38*9 39*8 40*7 


Mag. P. Phal. tf. Phal. Hasta. Chit. Svati. Visa. Anur. Jyesh. 
133*3 146*7 100*0 1733 186*7 200*0 213 3 226*7 240*0 


Mala. P. Ash. 0. Ash. Srar. 
2533 268*7 280*0 293*3 


Ban. Satab. P. Bhad IT. Bh&d. Revati. 
300*7 320*0 338*3 346*7 360*0 


from the citations of the same days in English writers for the following reason. In all countries in Europe, except the British Isles and 
to be the 15th October 1582, ten days being dropped, and A.D. 1700 was declared to be not a leap year. Similar changes were introduced into 
14th September A.D. 1752, eleven days being dropped. In either case there was no interruption on the week-day reckoning. The present 
which in England was ^till called fche 5 October 158*2, following the old style. 

90-a 


TABLE V-B.—GEOCENTRIC PLACES OP PLANETS 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A D. 1765—A.D. 1999; 


Day of I.S.Y. 

O 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

130 

130 

140 

150 

160 

170 

Kncr. date ... 

Mr 28 

Ap 7 

Ap 17 

Ap 27 

My 7 

Mv 17 My 27 

Je 6 

Je 16 

Je 26 

J1 6 

Ji 16 

JI 26 

An 5 An 15 

Au 25 

S 4 

8 14 

1648 

Mars ... 

344*7 

362*6 

0*1 

67 

162 

226 

30*0 

37*1 

44*4 

51 3 

582 

6t*9 

71*5 

78*1 

847 

90’9 

97*1 

102*9 


Merc* ... 

162 

26*4 

27*2 

20*3 

17*6 

25*0 

39*3 

56-2 

74*5 

93-2 

1114 

128-2 

142*1 

149-3 

147*9 

140*3 

139*7 

1478 


Sat. 

41*4 

42*7 

44*0 

45*2 

465 

47*8 

49-2 

50-6 

51*8 

53*1 

543 

554 

56*5 

57*2 

57*9 

58*6 

58*8 

58*9 

1649 

Mare ... 

129*4 

130*0 

131*8 

1342 

1376 

141*5 

1459 

150*7 

155 9 

161*3 

167*1 

172*9 

179*0 

185*3 

1917 

198*8 

205-1 

211*8 


Merc. ... 

8*8 

30 

358 2 

4*0 

16*8 

833 

51-6 

70*6 

89*5 

106*5 

121-6 

131*8 

1316 

124*9 

1217 

128*8 

141*6 

157*6 


Sat. ... 

54*3 

55*5 

56*7 

57 8 

591 

60-4 

617 

631 

64-4 

658 

67*1 

68*3 

69 5 

70*4 

71*3 

72 3 

72*7 

73 1 

1660 

Mars ... 

03 

81 

15*6 

22-9 

30-2 

37*3 

44*5 

61-6 

58*5 

85-4 

721 

78*7 

85*4 

91*8 

984 

104*6 

1108 

117*1 


Merc. ... 

340*0 

342*7 

355*1 

10*7 

28-7 

47*5 

66* 6 

84*6 

100-2 

111*7 

114*6 

108*5 

1037 

108*2 

121*1 

186*5 

1638 

171*5 


Sat. ... 

67*6 

68*6 

69*5 

70-5 

71*7 

730 

74-2 

74*6 

76*0 

78*2 

79*5 

80-8 

82*2 

83*3 

84*4 

85*5 

86*2 

86*9 

Eng 

.date ... 

Mr 29 

Ap 8 Ap 18 

Ap, 28 

My. 8 My. 18 My 28 

Je 7 

Je 17 

Je 27 

J1 7 

Jl 17 

Jl 27 

An 6 

Au 16 Au 26 

S 5 

8 15 

1661 

Mara ... 

1708 

167*6 

165*7 

1615 

164*8 

166*3 

168-9 

172*2 

1761 

180*6 

185*6 

191*0 

198*8 

2027 

208*9 

215-3 

222*0 

228'9 


Merc. ... 

8334 

348 5 

6*1 

250 

44*0 

623 

78*6 

91*3 

964 

91*9 

85*8 

88*7 

100*1 

1153 

132*6 

150-6 

1683 

184*7 


Sat. ... 

81*2 

820 

82*7 

83-4 

84*5 

85*6 

86-8 

88*1 

89*5 

90*8 

92*1 

934 

94*8 

96*0 

97'2 

98’4 

993 

100*2 

Eng date. ... 

Mr 28 

Ap 7 Ap 17 

Ap 27 

My 7 My 17 My 27 

Je 6 

Je 16 

Je 26 

J16 

Ji 16 

Jl 26 

Au 5 

An 15 

An 25 

S 4 

S 14 

1662 

Mare ... 

16*5 

22*7 

300 

37 1 

44*1 

51 2 

580 

649 

71*7 

78*3 

85*1 

81*7 

08*0 

104*6 

111*0 

117*4 

123*7 

1297 


Merc, ... 

3486 

2*1 

20*9 

39*4 

565 

70*2 

771 

74*9 

67*7 

68*7 

78*4 

93*7 

110*9 

127*1 

147*1 

164*2 

179*2 

189*8 


Sat. 

94*8 

96*3 

95*8 

96*3 

973 

98*3 

99*2 

100*4 

101*6 

102*9 

104*3 

105*6 

106*9 

108*2 

109*4 

1107 

111-7 

112*8 

1663 

Mars *4* 

2242 

224*2 

2228 

*2207 

217*8 

2147 

2128 

211*1 

211 3 

2123 

214*6 

2180 

222*0 

228*7 

231*8 

237*5 

243*5 

249-8 


Merc, ... 

358*3 

15*8 

339 

48*8 

573 

57*0 

49-8 

48'3 

67*5 

72*0 

88-9 

107*1 

125*5 

143*1 

159*0 

171-4 

176*6 

172-8 


Sat. ... 

108*6 

108-8 

109*0 

109*3 

noi 

110-8 

111*5 

1126 

1137 

114 9 

116*2 

117*6 

118*7 

120*0 

12i*3 

1227 

123*8 

1249 

1664 

Mars ... 

30*3 

374 

44-1 

50*9 

57*7 

64*5 

71*2 

77*8 

84*2 

90*9 

97*4 

103*9 

1108 

116*7 

123 1 

129-4 

135*7 

1421 


Merc. ... 

11*7 

27*2 

37*4 

38-3 

31*3 

288 

36*2 

49*8 

66-5 

84*5 

1032 

1215 

138*2 

152*0 

158*6 

157*7 

150*0 

149-6 


Sat. ... 

1225 

122*4 

122*3 

1223 

122*8 

123*4 

1239 

124*8 

126*7 

1267 

1279 

129*1 

1301 

131*7 

133*0 

1342 

185*4 

1366 

Eng. date. ... 

M r 29 

Ap 8 

Ap 18 Ap 28 

My 8 

My 18 My 28 

Je 7 

Je 17 

Je 27 

J17 

Jl 17 

Jl 27 

An 6 Au 16 

An 26 

S 5 

S 15 

1666 

Mara ... 

259*9 

206*1 

269-8 

274*1 

278*0 

281*1 

283-2 

284*8 

285*1 

2840 

281-8 

279-3 

274*2 

275*7 

275*4 

277*0 

279*4 

283*0 


Merc. ... 

16*3 

19*9 

13-8 

91 

14*3 

27*4 

43-8 

621 

81*1 

99*5 

116*8 

181-5 

141*2 

142*0 

134*8 

131*5 

138*2 

161*8 


Sat. 

136*3 

1360 

135*7 

135*6 

136-7 

186*0 

136*3 

1371 

137*9 

138*6 

139*6 

140*7 

141*9 

143*1 

144*3 

145*6 

146*9 

1482 

Eng, date ... 

Mr 28 

Ap 7 Ap 17 

Ap 27 

My 7 My 17 My 27 

Je 6 

Je 16 

Je 26 

J1 6 

Jl 16 

Jl 26 

An 5 

An 15 

An 25 

S 4 

S 14 

1656 

Mars ... 

46*0 

616 

580 

64*6 

71*1 

77*5 

83*9 

90*2 

96*8 

103-1 

109*5 

116*7 

122*1 

128*5 

134*9 

141-4 

147*6 

154-1 


Merc. ... 

356*6 

350-4 

353*5 

5*4 

21*3 

39 l 

58*1 

76*8 

94-7 

110 4 

128*8 

1249 

119*1 

1140 

118*6 

130*6 

146*1 

163-8 


Jap. ... 

17*0 

196 

220 

24*4 

26*6 

29*0 

31-3 

338 

36*0 

37*8 

39*9 

41*5 

430 

44*4 

45*3 

46*1 

46-4 

46-5 


Sat. ... 

160*0 

149*5 

149*0 

148*4 

148*4 

148*6 

148*5 

149*1 

149*7 

150*1 

1511 

152*0 

153*0 

154*2 

155 4 

1666 

157*9 

159*2 

1057 

Mars ... 

283-9 

290*8 

297*4 

304*3 

310*9 

317*4 

323*7 

329*8 

335*7 

341 3 

346*3 

3506 

354*1 

3568 

358*3 

358*5 

357*2 

354-8 


Merc. ... 

3339 

843*4 

358*6 

16*4 

35*2 

542 

72-6 

89*1 

101*9 

107*0 

102*5 

96*5 

98*6 

110*1 

1250 

142*2 

160*0 

177*6 


Jnp, ... 

44*9 

47*1 

49*2 

51*2 

53 -2 

652 

68*2 

60*5 

62*9 

65*2 

67*5 

69*8 

71*8 

73*5 

752 

76*9 

78*3 

79*3 


Sat. ... 

163*4 

162*7 

1620 

161*4 

161*1 

160*9 

160*7 

161*0 

161*3 

161*0 

162*4 

163*2 

164*0 

1651 

166*2 

167*3 

168*5 

169*7 

Eng. date ... 

Mr 29 

Ap 8 Ap 18 

Ap 28 

My 8 My 18 My 28 

Je 7 

Je 17 

Je 27 

Jl 7 

Jl 17 

Jl 27 

Au 6 

Au 16 

Au 26 

S 5 

8 16 

1058 

Mars ... 

69*7 

65*9 

71*9 

78*0 

84* i 

90*3 

96-6 

102*7 

108*9 

116*2 

121*6 

127*8 

134*1 

140*4 

1488 

153-2 

1697 

166*2 


MerO| ... 

336*9 

3539 

12*4 

312 

498 

66-8 

80*6 

88*2 

85 6 

78*5 

79*3 

89*0 

102*9 

120-7 

138*8 

156*6 

173*0 

188’7 


Jap. ... 

73*3 

74*5 

764 

78*0 

80*0 

82*1 

840 

86-2 

88-6 

90*9 

93*1 

95*5 

97*7 

1000 

302*0 

104-3 

1061 

1079 


Sat. ... 

176*4 

176*6 

174*9 

174*1 

173*7 

173*3 

172*9 

178*0 

178*1 

173*1 

1736 

174*2 

1749 

175-8 

176*8 

177*8 

170*0 

180*2 

1059 

Mars ... 

303*5 

311*0 

318*6 

S260 

3336 

340*9 

348*4 

3563 

2*4 

9*3 

15*9 

22*2 

28'5 

34*3 

399 

44*9 

49-8 

58*3 


Merc. ... 

349 6 

8*5 

27*0 

44-3 

591 

68*3 

682 

60*9 

59-6 

67*7 

81*9 

98*8 

1169 

135-2 

152-6 

1683 

180-7 

186*9 


Jap. 

103*1 

1037 

104-8 

105 3 

106-7 

107*9 

109 8 

111*8 

113-7 

1158 

118*0 

119*9 

122*1 

124*6 

1265 

128*8 

181-2 

1330 


Sat. 

1890 

188*2 

187*4 

186*6 

186*1 

185*6 

I860 

184-9 

184-8 

184'5 

184*9 

185*3 

I860 

185*8 

187*4 

188-3 

189-4 

1905 

Eng. date ... 

Mr 28 

Ap 7 

Ap 17 Ap 27 

Mv 7 My 17 My 27 

Je 6 

Je 16 

Je 26 

Jl 6 

Jl 16 

Jl 26 

Au 5 

Au 15 

An 25 

S 4 

8 14 

1060 

Mars ... 

75*6 

80*9 

86*4 

921 

97-8 

103*6 

109-6 

115*6 

121-4 

127 5 

1387 

1399 

1463 

152-6 

158*9 

165-5 

172*0 

178*6 


Mere. ... 

4*5 

22*1 

37*5 

47*9 

49-9 

429 

39*6 

46*2 

601 

76*6 

94*8 

113*4 

131*4 

147 9 

161*7 

168-9 

167*4 

160*0 


Jnp. 

136*0 

134*5 

134*2 

134*4 

134-6 

136*4 

136*5 

137-5 

189*0 

140*6 

142*4 

144-4 

146-4 

148*5 

150*6 

152-8 

155-0 

157*2 


Sat. ... 

201*4 

200*6 

199*8 

199*1 

198 4 

397*7 

197-1 

196*8 

198*4 

196*0 

1962 

196*4 

196*7 

197*4 

198*1 

198-7 

199*7 

200 7 

1061 

Mars ... 

321*5 

329*3 

337*1 

344*8 

8523 

3698 

7-4 

14*7 

21*9 

28*9 

36*0 

42*7 

496 

56*0 

62*1 

68*2 

73-9 

79-4 


Merc. ... 

16*2 

27-1 

30*7 

24*4 

20*1 

25*3 

37-7 

54*1 

72*2 

91-0 

109*5 

126*7 

141*6 

150*6 

151*5 

144*0 

141*8 

148*1 


Jup. ... 

168*7 

167*3 

166*4 

1655 

164*0 

164*6 

164*4 

164*6 

165-6 

1664 

167*6 

169-1 

170-6 

172*4 

174*3 

176-4 

1784 

180*6 


Sat. 

213*6 

212-8 

212*1 

211*3 

210-6 

209*7 

2090 

208*5 

208-1 

207*6 

2076 

207*5 

207-6 

208*0 

208*5 

209*0 

2009 

210*8 

Eng. date ... 

Mr 29 

Ap 8 

Ap 18 Ap 28 

My 8 My 18 My 28 

Je7 

Je 17 

Je 27 

Jl 7 

Jl 17 

Jl 27 

An 6 

Au 16 

An 26 

S 5 

S 15 

1662 

Mars ... 

94*0 

98*0 

102*5 

107*3 

112*5 

1177 

123*3 

128*7 

134*6 

140*7 

1465 

162-8 

159*1 

1658 

171*7 

178*8 

186-1 

191*7 


Merc. ... 

11*7 

8*6 

1*4 

4-6 

16*9 

31-6 

496 

68*3 

87*5 

104*2 

120*7 

132*3 

1351 

129-1 

124*0 

128*7 

140-4 

155*6 


Jnp. 

2027 

201-5 

200-6 

1988 

197*7 

196*7 

195*5 

195*0 

1647 

194*7 

195*0 

195-6 

196*6 

197*6 

199*3 

200*7 

202-4 

204*4 


Sat. ... 

226*1 

224*6 

223-9 

223*3 

2225 

221*7 

221-0 

220*3 

219*7 

219-0 

218*8 

218*6 

218*5 

218-8 

2191 

219-4 

220*1 

220*9 

1663 

Mars ... 

338 4 

346*1 

353*9 

1-6 

92 

16*6 

23-9 

812 

38*4 

45*5 

52-2 

59*0 

65*9 

72*3 

78-7 

84-9 

91*2 

97*2 


Mere. ... 

343*4 

344*0 

3540 

9*0 

26*7 

45*6 

64*6 

82*9 

99-3 

112*0 

1176 

113 3 

106*7 

109*0 

1200 

134*8 

151*8 

169*5 


Jnp. ... 

238*3 

235*5 

234*8 

234*1 

232*8 

230*8 

230*1 

228*4 

227*6 

226*8 

226-3 

225*6 

225-6 

226*0 

226*6 

227-4 

228-7 

230*1 


Sat. ... 

236*5 

236*3 

236*1 

285*1 

2318 

233*5 

2328 

232*1 

231*4 

230*6 

230*2 

229*8 

229*4 

229-6 

229-8 

2299 

2305 

231*1 

Mesh. Vrsh. Mith. Kat. 

Sim. 

Kan. 

Tnl. Vrsch. 

Dhan. 

Mak. Knm. Min. Asvn. Bhar. Krit. Bohi. Mrig. Ardh. Pnnar. : 

Push. 

Asles. 

30 

60 90 

> 120 

150 

180 

210 

240 

270 

800 

830 

360 13*3 26*7 40 0 J 

53*3 i 

867 

80-0 : 

933 

106*6 

120*0 


<SL 

TABXtfg 



TABLE V-B.—GEOCENTRIC PLAGES OF PLANETS 



Mars 

, A.D. 1637 

-AD, 

, 1999; Mercury, A.D. 

1645—A.D 

1999; 

J upiter, A.D. 

1656 

—A.D, 

1999 





Saturn, A D. 1617—A.D. 1999— cont. 
180 190 200 210 220 230 240 

250 

260 

270 


280 

290 

300 

310 

320 

330 

340 

350 

360 

8 24 

0 4 

0 14 

0 24 

N 3 

N 13 

N 23 

D 3 

D 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

FI 

F 11 

F 21 

Mr 3 

Mr 13 

Mr 23 

108-9 

114*7 

120-1 

125*3 

130*2 

134*9 

139*0 

142*6 

145*7 

147-7 

1649 

148*9 

148*7 

147*3 

144*8 

140*9 

1375 

134*0 

131*0 

1299 

102*1 

178*3 

195*8 

212*9 

2296 

2439 

253*4 

254*9 

248*3 

214 l 


249*0 

261*4 

277*1 

294-6 

3128 

330-6 

347*4 

1*0 

8-7 

59*0 

68*6 

58*3 

57-8 

570 

56 2 

55*4 

54-6 

53*8 

53*0 


52*6 

62-1 

51*6 

617 

51*8 

51*8 

52*5 

53*2 

53*9 

,218*8 

225*9 

233*1 

240*4 

247*8 

255*4 

263*0 

270 7 

278*5 

286*2 

1650 

294-1 

302*0 

309*9 

317*0 

325*5 

3334 

341-2 

348*7 

356-0 

174*7 

192*3 

2094 

2244 

235*9 

239*6 

235*2 

228*6 

231*1 

241 6 


256*3 

273*1 

291-1 

308*8 

325*8 

339-9 

349*2 

349*3 

342*2 

73*6 

73*6 

733 

73*2 

72*5 

71*8 

71*3 

704 

69*5 

68*7 


63*0 

67-3 

66-5 

063 

66*1 

000 

60-4 

667 

07*2 

123*1 

1290 

184*8 

141*5 

146*1 

151*5 

156-8 

161-4 

166*3 

170-7 

1651 

174-4 

1778 

1804 

181*8 

182*0 

181-9 

179*8 

176*4 

172*5 

189-1 

204*8 

217*7 

223*9 

221*8 

213-8 

213-4 

221*3 

238*2 

252*3 


209*8 

287*6 

304-6 

319*6 

329*7 

332*1 

325*3 

321*1 

328*3 

87*6 

87*7 

87*8 

879 

87*5 

87-1 

80-6 

85-8 

85*0 

84*3 


,88-5 

82-7 

818 

81*4 

81*0 

80-5 

80*6 

80*6 

80*7 

S 25 

0 5 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 3 Mr 13 

Mr 23 

2859 

242*9 

250*2 

257*4 

265*9 

272*4 

280*0 

287*8 

295*5 

3032 

1652 

311*0 

318*7 

326*3 

334 1 

341*9 

3493 

356*8 

4*4 

11*6 

198’8 

207*4 

207*5 

199*8 

197*0 

203*4 

216*4 

282 1 

249*1 

2667 


283*0 

299-0 

310-6 

3147 

309*5 

303*4 

307*0 

318*8 

334*3 

101*6 

101-5 

101-8 

102*2 

1020 

1019 

101*8 

1011 

100-4 

997 


98-8 

97*9 

97*1 

96-5 

95*9 

95*2 

95*0 

94*8 

94*7 

8 24 

0 4 

0 14 

0 24 

N 3 

N 13 

N 28 

D 3 

D 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F 1 

F 11 

F 21 

Mr 8 

Mr 13 

Mr 23 

186*0 

1420 

148*2 

1541 

160*1 

165*9 

1718 

177-5 

183*1 

188*7 

1653 

194*0 

198*9 

203*9 

2084 

212*6 

216*5 

219:8 

222*2 

223-8 

192*6 

180*4 

181*1 

184*9 

196-8 

211-8 

228*1 

2460 

263-1 

278-9 


291*4 

297*5 

294-3 

287*1 

288*0 

297-9 

3125 

330-0 

348 3 

113;3 

114*4 

115*1 

115*8 

115*9 

116*0 

116*0 

116-4 

1151 

114*6 


113*8 

113*0 

112*3 

111-5 

110*7 

109-9 

109-5 

109-1 

108-6 

256*4 

263*1 

270-1 

277*1 

284'4 

291*8 

2991 

806*6 

313*9 

321*4 

1654 

328*8 

336*2 

343*6 

350-9 

358-1 

5*4 

12*4 

196 

20-6 

165*6 

167-2 

177*3 

191*5 

208-0 

225*4 

242*5 

268*8 

272*1 

2802 


279*4 

2717 

269*9 

278*0 

2910 

308*0 

326-1 

344*7 

28 

126*1 

126*9 

1277 

128*6 . 

129 0 

129 3 

129*7 

129-5 

129*3 

129*0 


128*3 

127-6 

127*0 

1262 

125-5 

124*7 

124-1 

123-5 

122*9 

148*3 

154*7 

160*8 

1661 

173-3 

179*6 

185*8 

19V9 

198*0 

204*3 

1655 

210-4 

216*6 

222*7 

228*6 

2340 

240*5 

246*1 

251*8 

2572 

167*7 

171-5 

187*6 

205*0 

2223 

238'6 

253*1 

263*0 

264*0 

257*2 


253*3 

258-8 

270*9 

280*5 

3040 

322*5 

840*4 

357-4 

11*5 

187*0 

188-9 

139*9 

140*9 

141-6 

142*2 

142*6 

142-0 

142-7 

142*7 


142*2 

141-7 

141*2 

140*5 

189*6 

138*8 

1371 

137*4 

136-4 

8 25 

0 5 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 3 

Mr 13 

Mr 23 

287*2 

2920 

297*6 

303-1 

309*2 

816*4 

321-7 

328*5 

335*0 

341*5 

1656 

348*2 

354*9 

1*5 

8*3 

15 0 

21*5 

28-2 

34-8 

41*4 

167*1 

184*2 

201*9 

218*5 

233*7 

244*8 

248-7 

2480 

237*4 

240*0 


2510 

266*9 

2829 

300-8 

818-6 

335*8 

350*2 

3598 

o-o 

149-4 

150*5 

151*8 

152-7 

153*4 

154*1 

154*9 

155-2 

155*4 

155*7 


155*4 

155*1 

154*9 

154*2 

153*5 

152*7 

152*0 

161-2 

1504 

S 24 

0 4 

0 14 

0 24 

K 3 

N 13 

N 23 

D 3 

D 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F l 

F 11 

F 21 

Mr 8 

Mr 13 

Mr 23 

160*5 

166*9 

173-6 

179*7 

186*2 

192*9 

199*5 

205*9 

212*6 

219-1 

1657 

225-8 

232-7 

2394 

2460 

252-8 

259*0 

2065 

273-5 

280*4 

180“7 

1983 

214*0 

226-6 

233*1 

230*5 

222*8 

222-6 

231*5 

245*5 


201-8 

279*7 

297*2 

314*3 

329*2 

339*6 

342’4 

335*9 

331*8 

46* J. 

45*6 

44*6 

43*4 

42*0 

40*1 

39*4 

38*0 

37*1 

36*3 


360 

35-8 

36*1 

36*9 

37*9 

38-8 

40*3 

420 

43'0 

160*4 

161*6 

162*6 

163*8 

164*7 

165*6 

160*5 

106-9 

107-4 

167-9 


167-8 

167*8 

167*7 

107-1 

166-6 

166*1 

165-3 

1045 

1637 

853*2 

8499 

348*7 

348*5 

849*7 

351*7 

354 5 

358 1 

2*0 

6-5 

1658 

11*3 

16*5 

21*9 

27'4 

32*9 

38*8 

44*8 

50*0 

565 

194*2 

208*0 

216*7 

216*1 

208*8 

205-4 

212*9 

2255 

2412 

258*5 


278*0 

293*2 

308-7 

320*4 

324*9 

319*6 

3140 

310-8 

328*6 

80*3 

80*6 

81*0 

80*7 

80*4 

79-5 

78*4 

77 2 

70-0 

74-6 


73-3 

72-3 

71 4 

707 

70*7 

70*5 

70-9 

71-7 

72*5 

171*0 

172*2 

173*4 

1746 

175*6 

176*6 

177*0 

178-2 

178-8 

179*6 


179-8 

180*0 

180*1 

179*7 

179*8 

179-0 

178*2 

177*4 

176*8 

8 25 

O 5 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 4 Mr 14 

Mr 24 

172*6 

179*3 

I860 

192*6 

199 3 

2061 

212*9 

219-7 

226-9 

233*8 

1659 

240*8 

248*1 

255-2 

202*5 

2097 

277*3 

2847 

292*1 

299-8 

190*0 

201-5 

195*1 

190-3 

194*5 

205*8 

220-6 

237'7 

2551 

272*4 


288*2 

801*0 

307-2 

3038 

290*8 

297*9 

307-9 

322*6 

339 9 

109*4 

1109 

111*9 

112*9 

113*4 

1138 

113*7 

1133 

112*6 

111-6 


110*5 

109*0 

107*8 

106*7 

105*3 

104-3 

103-7 

103*4 

103-2 

181*3 

182*5 

183*7 

1850 

186*1 

187*2 

188 3 

189*1 

189*9 

190*7 


I© 2 ; 1 

191-4 

190*8 

191-0 

191*4 

191*3 

190-7 

190*1 

189*5 

56*3 

58*4 

59*5 

59*1 

57*5 

547 

51-7 

48*6 

46*2 

451 

1660 

46*0 

46-2 

48-4 

51*2 

54*7 

58*5 

Mr 3 Mr 13 
63*1 67*8 

Mr 23 
72-8 

184*8 

174*8 

176*3 

1866 

2007 

217*3 

234*5 

251-8 

208*9 

281*5 


289*6 

288*7 

281*4 

279*4 

287'4 

3011 

317*8 

336-1 

354*5 

135*0 

137*0 

139*0 

140*3 

141*7 

1431 

143*9 

141*4 

144-8 

144-7 


144*3 

143*8 

142*9 

141-8 

140-3 

139*3 

137*7 

136*6 

135-7 

191*6 

192*8 

194*0 

195*1 

196*3 

197*3 

198 6 

199*4 

200*4 

201-4 


201-9 

202*4 

2030 

2030 

203-1 

203*2 

202*7 

202*2 

201*7 

S 24 

04 

0 14 

0 24 

N8 

N 13 

N 28 

D 3 

D 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F 1 

F 11 

F 21 

Mr 3 Mr 13 

Mr 23 

185*2 

191-9 

198*8 

205*7 

212*8 

219*8 

226*7 

234-0 

241-3 

248-7 

1661 

258-0 

283‘4 

271-0 

278*6 

280*4 

294-1 

801*9 

309-7 

317-4 

158*6 

166*6 

180*8 

196*8 

214*1 

231*4 

247*9 

262-3 

272*0 

273*4 


266*7 

202*6 

267*6 

280*5 

296-3 

314*2 

332*5 

350-6 

7-5 

169*4 

161*0 

163*6 

105*6 

167*5 

169*1 

1706 

172*2 

1732 

174*2 


174-7 

175*1 

175*0 

174*5 

174*1 

173*0 

171*9 

170*6 

169*4 

201*7 

202*9 

204*1 

205*2 

206*4 

207*6 

208*7 

2097 

210*7 

211-8 


2124 

213-1 

213-9 

2142 

214-4 

214*6 

214*4 

214-0 

213*8 

84*8 

89-2 

93-4 

97*0 

100*0 

102* 1 

103*0 

1027 

101-3 

984 

1662 

94-5 

909 

87*7 

85*2 

84*5 

84-8 

86-4 

89*0 

92* 1 

160*7 

1764 

193*4 

210*9 

227*6 

242*7 

254*2 

257*8 

252*4 

246*5 


249*6 

260*3 

275*2 

292 3 

310*3 

328*6 

345-4 

0*4 

io- i 

182*8 

185*0 

187*1 

189*3 

1915 

193*6 

195*5 

197*6 

199*3 

200*9 


302*4 

203 3 

204-2 

204*9 

205-3 

205*2 

204*9 

204-4 

203-4 

211-6 

2127 

213*8 

215*0 

216*2 

217*5 

218*6 

2197 

220-8 

221*9 


2228 

223*6 

224*5 

224*9 

225-8 

225*6 

2257 

225*3 

225-3 

8 25 

0 5 

015 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 4 

Mr 14 Mr 24 

198*5 

205*4 

212*3 

219*6 

2268 

233-9 

241-3 

248*8 

256*3 

263*9 

1663 

271*5 

279-3 

2871 

294-9 

302*8 

310*6 

318*5 

3265 

334-3 

171*8 

1893 

207 6 

2232 

235*9 

241-9 

239*5 

231*6 

231-3 

240*8 


254*7 

271*1 

288*9 

300*7 

324-0 

339*3 

350*3 

3529 

348-5 

200-6 

208*5 

210*6 

2129 

215*1 

217*3 

219-5 

2217 

223*8 

225*9 


228*0 

229*7 

231*3 

232*8 

234*2 

235*1 

236*0 

236*3 

236*3 

221*6 

2227 

2237 

2247 

225*9 

227*1 

228*2 

229*8 

230-4 

231*6 


232*6 

233*6 

234*0 

235*1 

235*7 

230 4 

236*5 

236-6 

230-6 

102*8 

108*4 

113*7 

118-5 

123*2 

127*2 

130*9 

133*6 

185*6 

136*6 

1664 

186*5 

135*2 

131*9 

1284 

124*5 

121*0 

Mr 3 
1187 

Mr 13 
117 3 

Mr 23 
117*1 

187*1 

203 5 

217*2 

2254 

2253 

217-8 

215-0 

221*6 

234*6 

250*6 


2678 

285*6 

803*0 

318*4 

330*4 

334*9 

330*1 

324*0 

3273 

231*6 

233*4 

235*4 

237*6 

239*4 

241*9 

2411 

2463 

248*7 

2509 


253*1 

255*3 

257*3 

259-3 

261*2 

263*2 

264-8 

206*1 

267*2 

231*7 

232*6 

233*6 

2346 

235*8 

237*0 

238*1 

2392 

240-3 

241*5 


242 5 

243*5 

244*6 

245-3 

240*1 

246*9 

2472 

247*4 

2477 

Mag. 

P. Ph»l. (T. Phal. Hanta. 

Chit. 

Syafci. 

Visa. 

Anur. Jyesh. 

Mula. F 

‘.Ash. U 

. Ash. 

Srav. 

Dan. ! 

Safcab. 

P. Bhad. V. Bhad. Kevati. 

133*3 

146-7 

160*0 

173*3 

188*7 

200*0 

213*3 

226-7 

240-0 

253*8 

268-7 

280-0 

293-3 

3067 

320-0 

383-3 

8467 

300*0 





TABLE V-B.—GEOOENTBIC PLACES OF PLANETS 


<SL 


TABS'* 

Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1766—A.D. 1999 

Day of I.S.Y. 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 

Eng. date ... Mr 28 Ap 7 Ap 17 Ap 27 My 7 My 17 My 27 Je 0 Je 16 Jo 26 Jl 6 J1 16 J1 26 Au 5 An 15 An 25 S 4 8 14 
1664 Mare ... 1178 1196 122'2 1255 129-5 134 0 1389 144 1 1495 1551 1609 166-8 173 1 1793 1869 1924 199-1 20ti'0 
Merc. ... 832 9 346-8 4 0 226 41-5 603 77-3 912 987 96-7 895 89-5 99‘4 113-6 130-6 1482 I86 0 183-2 

Jop ... 267 6 268-5 268 7 268-6 2683 2078 266-8 265-6 264-3 268 0 261 7 260’5 2594 258-6 268 3 2680 258-2 258’9 

Sat. ... 248 7 247-4 247 2 246 8 246-1 245-5 244-8 244 1 243-3 242 6 2419 2413 241-8 240 7 240 6 2406 24V0 24P4 


1665 Mars ... 354-4 2’0 9-7 171 24-4 31-7 39 0 46-1 63-1 600 

Merc. ... 341-6 3597 18 7 37 3 55-0 698 787 79-0 71-7 700 


mere. ... o»i vj ooy / .10 i 04 o mu ut? o <o/ tit u a ^ iuo 7 jlzo y i»o i Ibz& I/o*l J 90 ’ 

Jup. ... 297*2 299*0 300-3 301*6 302*5 3029 303-1 302 8 302*3 301*7 300 7 299*4 298 1 296*6 295*4 294*3 293*4 292 

Sat. 258*7 258*6 268 5 258 4 257*8 2572 256*6 256 8 255*0 254 2 253*6 253*0 252 3 2521 251*9 251 6 251*8 252* 


66*9 736 80*2 86 8 93 1 99*6 105*7 111 : 9 

79*2 92*2 108*7 125*9 145*1 162*3 178*1 190*2 

3007 299*4 298 1 296*6 295*4 294*3 293*4 292 6 

M 


Eng. date 
.1666 Mart? 
Merc. 
Jup. 
Sat. 


Mr 29 
152*0 
356*0 
825*5 
269*7 


Ap 8 
150*5 
147 
327*7 
269*8 


Ap 18 
150*1 

32*4 

330*0 

269*9 


Ap 28 
1500 
47*8 
331*7 
269*9 


My 8 
152*6 
58*5 
333*6 
269.6 


My 18 
155 3 
60*8 
3352 
209*1 


My 28 
168*7 
542 
386*4 
268*7 


Je 7 
163*0 
50*8 
337*6 
267*9 


Je 17 
167 3 
572 
3383 
267-1 


Je 27 
172*4 
70*4 
338*7 
266*4 


Jl 7 
177*7 
86*9 
3391 
265*7 


Jl 17 
183*5 
104*9 
338*6 
265*0 


Jl 27 

189*3 

123*2 

338*2 

264*2 


Au 8 
195*5 
141*2 
337*2 
263*8 


Au 16 
201-8 
157*4 
336*0 
2633 


Au 26 
208*4 
171*1 
334*7 
262*9 


S 5 
216 1 
178*5 
333*3 
262*9 


SIS 

222*9 

176*7 

331*9 

263*0 


1667 Mors ... 9*8 17*2 24*5 31*6 38 9 45 9 52*8 69*8 66*8 73*4 80*1 86*6 93*3 99*8 106*1 112*4 118-7 

Mere. ... 10*0 26*0 37*8 42*0 36 5 31*8 36*0 48*5 64*5 82“5 lul l 119*5 136 6 151*2 160 6 161*6 154*3 

Jup. ... 353*2 355*6 358*0 0*4 2*6 5*0 6*8 8 9 10*6 12*1 13*5 14*4 15*0 15*5 15*3 15*1 14*6 

Sat. ... 280*5 280*8 281*1 281*4 28M 280*8 280*6 280 0 279*2 278*5 277*8 277*0 276*3 275*6 275*1 274*5 274*3 


325*0 
151*1 
134 
274 2 


Eng. date 

1668 Mars 
Merc. 
Jup. 
Sat 

1669 Mars 
Merc. 
Jup. 
Sat. 


Mr 28 Ap 7 
204*5 201*8 
16*7 22*9 

21*0 23 4 

2914 291*9 


246 

ri 

48*6 

302*2 


31*6 

353*8 

60*5 

302*8 


Apl7 

198*5 

18*7 

25*8 

292*3 

38*6 

354*8 

52*6 

303*8 


Ap 27 My 7 
195*4 192*4 

12*5 147 

28*2 30*6 

292*8 292*7 


45*6 

4*5 

54*8 

304*2 


52*4 

196 

57*0 

304*4 


My 17 My 27 Je 6 
191*1 1910 192*1 

26*3 41*9 59*9 

33*0 35*3 37*7 

292*7 2927 292*2 


59*4 

37*1 

59*4 

304*6 


60*2 

55*1 

62*0 

304*8 


72*8 

74*1 

64*3 

30P4 


Je 16 
1942 
78*6 
39*8 
291*7 

79*4 

92*1 

66-4 

3040 


Je 26 
197*3 
97*2 
41*9 
291*3 

86*0 

109*6 

69*0 

303*7 


Jl 6 
201*1 
116*0 
43*8 
290*4 

92*7 
121*3 
71*3 
303 0 


Jl 16 
205 6 
130*7 
45*5 
289*6 

99*1 

127*4 

73*2 

302*4 


Jl 26 
2106 
1421 
47*4 
288*6 

105*5 

123*5 

755 

301*6 


Au 5 
215*9 
145*3 
48*6 
287*9 

1120 

116*9 

77*5 

3008 


An 15 
221*8 
139 0 
49*7 
287*3 

118*4 

119*4 

79*1 

300*0 


Au 25 S 4 
227*9 234*4 
133*9 238*0 
50*7 51*1 

286*7 286*4 


124*8 

129*7 

80*8 

299-2 


1311 

144*6 

82*5 

298*7 


S 14 
241*0 

149*8 

51% 

286*1 

137*4 

161*3 

83*6 

298*2 


Eng. date 
1670 Mars 
Merc. 
Jup. 

Sat. , 


1071 Mars 


Mr 29 

248*0 

335*2 

772 

3130 


Ap 8 Ap 18 
261*7 254*7 
343*9 3571 
78*5 79*9 

313*9 314*8 


39*2 45*8 52-6 

Merc. ... 885*3 351*8 9*8 

Jup. ... 107*4 107-8 108*2 

Sat. ... 324*2 325 2 326*3 


Ap 28 
256*9 
145 
81*6 
3167 


59*2 

28*9 


My 8 
258*4 
331 
835 
3161 


65-9 

48-0 


Mv 18 My 28 
258-6 257*7 
52-2 707 

85 5 87*6 

316*5 3170 


72-4 

65-3 


Eng. date , 

1672 Mars 
Merc. 

Jup. 

1673 Mars 
Merc. 
Jup. 
Sat.. 

Eng. date 

1674 Mors 
Merc. 
Jup. 
Sat. 


1675 Mars 
Merc. 
Jup. 
Sat. 

Eng. date 

1676 Mars 
Merc. 
Jup. 
Sat. 


Sat. 


78-9 

80*3 


Je 7 
2556 
87*8 
89*8 
316*9 


855 

89*9 


Je 17 
253*2 

1011 

92*1 

316*6 


Je 27 
250*6 
1093 
94*4 
3166 


Jl 7 
248-7 
107*3 
96*6 
316*0 


90*8 82*9 80*0 


347*5 


54*0 

21 


60*3 
20 2 


66*4 

36*4 


72*8 

482 


78*9 

530 


85*3 
48 8 


91*6 

42*4 


46*8 58*7 74*6 


Mr 29 Ap 8 Ap 18 Ap 28 My 8 My 18 My 28 Je 7 
296*0 303*4 310 8 318*1 325*3 332*4 339*6 346*4 

jM|H MmM 

200*2 


14*3 

207*4 

358*6 


27 5 
206*2 
359*9 


33*5 

205*0 

1*2 


29*9 

203*6 

2*5 


23*4 

202*4 

3*7 


25 9 
201 2 
4*9 


69*2 

13*8 

240*5 

10*6 

Mr 28 
314 6 
347*5 
272*0 
230 


74*8 

12*3 

240-4 

11*7 

Ap 7 
322*2 
345*4 
272*7 
24*3 


80*5 

51 

239*6 

13*2 


86*4 

5*1 

2390 

14*6 


Ap 17 Ap 27 
330*1 337*7 
352*9 7*3 

273*3 273*4 
25‘6 26*9 


923 

15*1 

237*8 

15*6 

Mv 7 
345*4 
246 
273-4 
28*2 


983 

29*9 

237-5 

172 

My 17 
352-9 
43*1 
272-8 
296 


60 


104-4 

47*6 

236*2 

18-5 

My 27 
0*4 
62 3 
272*0 
31 0 


4 

52*4 

199*3 

6*8 


Je 17 
3534 
70*2 
198-9 
7-7 


Je 27 
359-8 
88*9 
198-9 
8*6 


Jl 7 
61 
107-4 
198-8 
8*9 


110*4 

66*2 

233-7 

19*5 

Jo 6 
7*5 
80*7 
270*8 
32*2 


116*5 

85*1 

232*7 

20*5 

Je 16 
14*8 
97*9 
269 5 
33*4 


122*6 

1034 

231*4 

21*6 

Je 26 
21*9 
112*U 
268*1 
34*5 


128*8 

119*6 

230*7 

22*2 

Jl 6 
28-6 
119*9 
267*0 
35*4 


Jl 17 
247*2 
100*2 
98-9 
315*4 


6*1 25 0 42-9 58*6 69*7 72*1 65*8 61*5 07*9 806 


Jl 17 
12 l 
1250 
199*5 
9*2 


135 1 
1323 
230*3 
22*8 

Jl 16 
35*5 
118*1 
265*5 
36*2 


Jl 27 
248*8 
100*1 
1013 
314*8 


Au 6 Au 16 Au 26 S 5 


1677 Mers ... 85*9 91*0 

Merc. ... 332*8 345 3 


2*1 20*4 39*4 


Jl 27 
17*7 
140*5 
200*3 
96 


141*5 

137‘9 

229*9 

23*4 

Jl 26 
42*0 
110*2 
261*4 
36*9 


35*4 36*7 38 0 39*4 40*7 42*0 43*4 44 7 46*0 47*2 48*3 49*4 50*5 


30 60 90 120 160 180 2J0 240 270 300 


330 


360 13*3 267 40 0 63# 


250*7 

253*7 

257-5 

262*3 

109*2 

123*6 

140-2 

158*1 

108*2 

105*6 

1077 

109-7 

3140 

313*2 

312*4 

3117 

123*9 

130*5 

136-7 

143*0 

118*7 

1365 

154-4 

171*8 

127*6 

130*0 

132-2 

134*2 

327*4 

326*9 

325*8 

3250 

Au 5 

Au 16 

Au 25 

S 4 

329'2 

327*2 

824-9 

322*4 

133*0 

150*9 

166 3 

180 6 

151*0 

1537 

155-9 

158*1 

341-2 

340*6 

340*0 

339*2 

135-7 

142*2 

148*0 

155*0 

146*2 

161*6 

170*4 

171*0 

1758 

177*7 

179*4 

181*7 

3554 

8550 

354*4 

3536 

Au 6 

Au 16. 

Au 26 

S 5 

23-1 

27 6 

31*6 

349 

1516 

154*9 

J49‘2 

143*7 

201*4 

202*6 

204*2 

205*9 

94 

91 

89 

8*2 

1478 

154*2 

160*7 

1671 

134*1 

1275 

128*8 

J39*6 

230*1 

230*7 

2313 

23*6 

235 

23*5 

23*5 

23*0 

Au 6 

Aul5 

Au 25 

8 4 

483 

54*2 

602 

65*7 

1100 

119*3 

133*1 

149*8 

263*7 

262*9 

262-7 

262*9 

37*3 

37 *6 

380 

37*7 

160*3 

160*7 

173*3 

179-8 

111*9 

128*5 

146*0 

164*0 

302*0 

300*7 

2996 

298*4 

51*1 

51*6 

62*1 

52*2 

Mrig. 

Ardh. 

Pnnar. 

Push. 

66*7 

80*0 

93*3 

106*6 


S 16 
267'4 
175*6 
hi *4 
311*0 


S 15 
36*9 
147-9 
207*51 

7 ; 5- 


1737 

153-8 

238-8 

22*6 

8 14 
70*0 
167*4 
263*2- 
37*5 


TABLE’ V-ff.—GEOCENTRIC PLACES OP PLANETS 


% 



Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, AD. 1656—A.D. 1999; 
Saturn, A.D. 1617—A.D, 1999— coni. 


ISO 

190 

200 

2XO 

220 

230 

240 

250 

260 

270 


280 

290 

300 310 320 330 

340 

> 350 

360 

24 

0 4 

0 14 

0 24 

N 3 

nr 13 

N 23 

D 3 

1) 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F 1 

F 11 

F 21 

Mr 3 

Mr 13 

Mr 23 

212*9 

219*8 

227*0 

2343 

241*8 

249*2 

256*7 

264*4 

271*9 

279*8 

1665 

2876 

2954 

3034 

311*3 

319*1 

3269 

334*8 

342 7 

350*4 

,197-8 

208*2 

210*6 

204*5 

199*1 

203*0 

2149 

280*2 

2470 

264*5 


881*8 

2977 

310*6 

317*0 

3144 

307*3 

307*6 

317 9 

332*5 

259*8 

260*9 

262*5 

264*1 

2858 

267-8 

269*9 

271 9 

272*9 

276*6 


2789 

281*3 

283-6 

286*0 

288*2 

290*4 

292*5 

294*5 

296*5 

241*8 

242*8 

2436 

244*4 

245 « 

246*7 

248*8 

249*0 

2502 

2513 


252*4 

263 5 

2546 

255*4 

2563 

257‘2 

257*7 

258*1 

258-6 

117*9 

123*6 

129*6 

134*9 

140*3 

145*5 

150 2 

154*9 

158-9 

1626 

1666 

105*5 

167 7 

1689 

108*6 

1671 

164*6 

161*0 

157*1 

1533 

195*1 

191*8 

184*0 

185*8 

1959 

210 0 

226 4 

248*9 

261*0 

277*4 


2910 

299*1 

2989 

2909 

289*0 

297*4 

310*4 

327*8 

346*2 

292*4 

292*4 

292*9 

293*7 

294*9 

295 9 

2975 

299 2 

300*5 

303*3 


305*4 

307*8 

310*1 

312 4 

315*1 

3173 

319*7 

322*1 

324*4 

252*8 

253*0 

253*7 

254*5 

255*5 

258*6 

257*6 

258 7 

259-9 

261*1 


262 3 

263*5 

264*6 

265*5 

266*5 

267 5 

2681 

268-7 

289*4 

8 25 

O 5 

0 15 

0 25 

N 4 

N 14 

N 21 

D 4 

11 14 

D 24 


Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 4 

Mr 14 

Mr 24 

228*9 

236*0 

243*2 

250*6 

258*0 

265 7 

273*3 

280*9 

288-7 

296*5 

1667 

304*3 

312*2 

319*9 

327*9 

335*5 

343*2 

350*8 

358*4 

5-8 

169*8 

1678 

176*4 

190*0 

206 0 

223*4 

240*4 

257*1 

271*4 

281*1 


282*9 

276*0 

272*0 

277*5 

290*0 

806*1 

323*9 

342*5 

0*5 

3308 

329*8 

328*8 

328*6 

328*2 

328 6 

329*2 

329*9 

831-2 

382*5 


3334 

336*0 

338*1 

340*8 

343 0 

345 3 

347*7 

350*1 

852*3 

268 0 

263*6 

264*2 

264*7 

265*7 

266*5 

267*5 

268*7 

269*9 

271*0 


272*2 

273*4 

2745 

275 6 

276*7 

277-8 

278*6 

279 5 

280*8 


















Mr 3 

Mr 13 

Mr 23 

131 1 

137*2 

143 1 

149*1 

154*9 

160*6 

1670 

171 5 

176*8 

1820 

1668 

186*8 

191*4 

195*6 

1993 

202*2 

2047 

206*0 

206 5 

205*6 

157*8 

170*1 

185*8 

202*8 

220*3 

236*9 

252*0 

263*1 

267*2 

261 9 


255*8 

258*7 

2097 

284*7 

302*0 

3202 

338*4 

855*8 

10*8 

12*3 

10*9 

9*5 

8*3 

7*1 

6*1 

5*5 

4*8 

4-8 

58 


5-7 

6*8 

8*0 

9 4 

11*2 

18 0 

16*2 

17*4 

19*4 

274*1 

274*4 

274*9 

275*3 

276*1 

277 0 

2778 

278*9 

280 0 

281*0 


282*3 

283*6 

284-0 

2858 

287 1 

2882 

289*1 

290*0 

291*0 

S 24 

O 4 

0 14 

0 24 

N 3 

N 13 

N 23 

D 3 

D 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F 1 

F 11 

F 21 

Mr 3 

Mr 18 

Mr 23 

247*7 

254 6 

261*8 

269*1 

276*6 

283*9 

291 4 

299*0 

306*6 

314*2 

1669 

321 8 

329*2 

336*9 

3443 

351*7 

359 1 

6’4 

137 

20*9 

165*1 

182*2 

1996 

216*6 

232*3 

244*8 

250 9 

248*2 

240-7 

240*7 


2501 

264 0 

280*6 

298*3 

306*7 

333 8 

349 3 

0*6 

8 7 

51*2 

50*6 

49*7 

48*8 

47*6 

46*3 

44*8 

43*7 

42*6 

41*5 


41*1 

406 

40-9 

41*2 

42*1 

432 

44*5 

45 8 

476 

285*6 

285*8 

285*9 

286*1 

286*8 

287*5 

288-2 

289*2 

290*2 

291*3 


292*5 

293*7 

294-8 

2960 

297*2 

298*5 

299-0 

800*7 

301*7 

143*7 

149*8 

156*0 

162*1 

168*2 

1743 

180*4 

186*4 

192 4 

198*4 

1670 

204*3 

209*9 

215 7 

221*2 

220*0 

232*0 

286*9 

24i*6 

245*6 

178 0 

196*8 

212*6 

226*1 

234*7 

234 3 

227*3 

223*6 

230*2 

244*0 


259*8 

277*4 

295*2 

812*5 

328*4 

340-2 

345*5 

8407 

384*9 

84'5 

85*0 

85*7 

85*5 

85*1 

84*5 

83*5 

82*8 

81*0 

79*8 


78*5 

77*4 

76*1 

75*5 

76*2 

749 

75*1 

75 6 

76*6 

297*7 

297*6 

297*6 

297*6 

298*1 

298*5 

299*1 

300*0 

300*8 

301*8 


303*0 

304*2 

305 3 

306*5 

307*7 

309*0 

310*2 

311-4 

312*8 

8 25 

O 5 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

T) 24 


Ja 3 

Ja 13 

Jn 23 

F 2 

F 12 

F 22 

Mr 4 

M r 14 

Mr 24 

273’0 

279*0 

285*3 

291*9 

298*6 

305‘4 

312*2 

319*2 

326*3 

333*2 

1671 

340*4 

347*4 

3544 

1*4 

83 

15 1 

220 

28*8 

QK./7 

192*4 

207*1 

217*4 

219*6 

213*1 

208*2 

212*5 

224*2 

239 5 

256*5 


274*0 

291-5 

307*5 

320*4 

327*1 

324 2 

317 3 

318*0 

OD / 

327*9 

118 8 

114 6 

115*8 

117*0 

117*4 

118*0 

118*0 

1177 

117 2 

116-3 


1152 

1141 

112*8 

111*3 

1101 

1091 

108*3 

107 6 

107*5 

310*3 

8101 

309*9 

3095 

309*8 

3101 

3105 

311*8 

312*0 

312*7 


313*8 

3149 

316 1 

317 3 

318*5 

319-8 

321*0 

322*2 

323 5 


















Mr 3 

Mr 13 

Mr 23 

155 7 

162*2 

168*6 

174*9 

181*4 

187*7 

194*1 

200*5 

2069 

213*4 

1672 

220*0 

226 5 

233*0 

289*4 

246*0 

252 4 

258*9 

265 5 

271*9 

199*3 

204*2 

199*9 

193*2 

194*6 

204*8 

219*2 

235*7 

253*1 

270*6 


286*9 

300*7 

308*7 

308*4 

301 0 

299*2 

306*8 

821*0 

3378 

1385 

1406 

142*4 

143*9 

145*7 

146 6 

147*5 

148*4 

149*1 

149*1 


1487 

148*4 

147*5 

146-4 

145 1 

1439 

142 5 

141*2 

140*5 

323 5 

828*1 

322*7 

322 2 

322*8 

322*4 

322*4 

3230 

323*6 

324*3 


325*3 

326 3 

3273 

3286 

329*7 

331*0 

332 3 

333 6 

334*9 

8 24 

O 4 

0 14 

O 24 

N 3 

N 13 

N 23 

D 3 

D 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F 1 

F 11 

F 21 

Mr 3 

Mr 13 

Mr 23 

320*7 

321*6 

323*8 

3267 

330*6 

3349 

339 5 

344*8 

350*0 

355*8 

1673 

1*5 

7*6 

13*4 

19-5 

25*6 

318 

880 

44*3 

50*6 

186 1 

1785 

177*2 
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266*2 
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3337 
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168*9 

1709 
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179 3 

3789 

178 3 

177*4 

1764 

1754 

174*0 

387*5 

336*8 

3862 

835*6 

335*4 

3352 

335*1 
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3358 

3368 


337*2 

338*1 

388*9 

3400 

341 2 

342*4 

343*7 

345*0 

346*2 

167*9 

1749 

181*0 

187*6 

194*2 

201*0 

207*6 

2145 

221*2 

228*1 

1674 

235*0 

242*0 

249*1 

256 2 

2632 

270 5 

277 7 

286*1 

292*4 

160*3 

166*9 

179*2 

195*0 

212*0 

2293 

246*0 

261*2 

272*6 

276*3 


271*6 

266*1 

268 3 

278*9 

294*4 

311*7 

3300 

248 4 

5*6 

185*8 

188*8 

190*2 

1928 

194*5 

1969 

198*9 

200*9 

202*6 

204*2 


205*7 

2072 

208*1 

208*7 

2092 

209*5 

209*1 

208*6 

207*9 

3o2*0 

351*2 

350*4 

8496 

349 2 

3487 

348*4 

348*6 

348*8 
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3495 
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350 9 
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3541 
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8567 

358*0 

S 25 

O 5 

O 15 

O 25 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 4 

Mr 14 

Mr 24 

37*8 

37 4 

35*7 

334 

30*5 

283 

26*1 

26*3 

26*1 

27*6 

1675 

300 
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367 

41*0 

45*5 

504 

55*4 

60*8 

60 2 

159 3 

174*5 

191*5 

208*9 

226*0 

241 5 

253*9 

260*1 

257*0 

2497 


250*2 

259-3 

273*6 

290*6 

308*3 

320*7 

344*0 

859*6 

1 1*0 

209*9 

211*9 

214*1 

216*3 

2185 

2207 

222*7 

226*2 

2273 

2294 


231*4 

233*2 

234*9 

236*7 

238*0 

288*9 

239*8 

2405 

240*5 

6*8 

6*0 

5*2 

4*3 

3*7 

3 1 

25 

24 

2*2 

2*1 


2*6 

3*1 

3*5 

4‘4 

5-3 

6*1 

73 

8 6 

9*8 


















Mr 3 

Mr 13 

Mr 23 

1803 

187*0 

193*6 

200*5 

207*5 

214*3 

221*3 

2283 

285-5 

242-8 

1676 

249*1 

267*5 

265*0 

272*4 

2799 

287-6 

295*2 

302*9 

310*7 

170*7 

188*0 

2056 

221-8 

285*3 

2435 

243*2 

235*6 

232*9 

2398 


253 3 

2693 

286*9 

304*2 

322*5 

338*3 

350*8 

355 8 

351*8 

235*4 

236*8 

238*8 

240*9 

242*9 

245*2 

247*4 

249*7 

262*0 

2543 


256*6 

2587 

2609 

268*2 

205 1 

267*0 

268*6 

289*9 

271*2 

22*0 

21*2 

213 

196 

18-8 

18*1 

17*3 

16*8 

16*4 

161 


162 

16*4 

166 

17-4 

18*2 

18*9 

200 

21 1 

22*2 

S 24 

O 4 

O 14 

O 24 

N 3 

N 13 

N 23 

D 8 

D 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F 1 

F 11 

F 21 

Mr 8 Mr 12 

Mr 23 

75*2 

79*4 

82*8 

85*5 

87*0 

878 

87*1 

84*8 

81*7 

78*1 

1677 

74*6 

720 

70-4 

70*4 

71 5 

73-6 

763 

79*9 

83’9 

184*9 

201*7 

216*1 

2264 

2287 

221-8 

217*1 

221*7 

233*3 

248*5 


265*8 

284*1 

300-9 

317*2 

330 3 

337*3 

335*1 

327 6 

327*9 

264*0 

264*9 

266*2 

267*8 

269*5 

271-5 

278*6 

275*7 

277*7 

280*0 


282*3 

284*8 

287*0 

289*4 

291*9 

294*2 

296*4 

298*4 

300*4 

37*1 

36*5 

35*8 

85*0 

34*2 

33*4 

325 

31*9 

31*3 

307 


30*6 

30-5 

30*4 

310 

31*4 

31*9 

32*9 

33*8 

34*8’ 

193*4 

200*3 

207*2 

214*1 

2211 

228*2 

235*5 

242*9 

250*3 

2579 

1678 

265*6 

2731 

280*8 

2886 

290*4 

3041 

312*1 

320*1 

327*8 

196*8 

208*7 

2132 

208*7 

2021 

203*5 

218*6 

228*2 

244*0 

262-5 


279-8 

296*4 

310*2 

3191 

3183 

311*8 

309 5 

317*3 

330*8 

:297*3 

CO* 1 

297*1 

297*5 

298*2 

2990 

800*2 

801*7 

303-3 

305*1 

307-1 


309-3 

311*6 

313*9 

3163 

318*5 

321*2 

3235 

325*9 

328*8 

52 X 

61*6 

51*1 

50*6 

49*8 

49*0 

48*1 

47*4 

46*6 

45*8 


45*5 

45 2 

44*7 

450 

45*2 

45o 

46*2 

46*9 

47*7 
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TABLE Y-B.—GEOOENTBIO PLACES OP PLANETS 


TABLB 

Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765—A.D. 1999 ; 


Bay of I.8.Y. 
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S 15 
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389*8 

347*5 

355-2 
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17*6 
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461 

531 
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84*9 
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367*7 
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83*1 
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124*6 
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1606 
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Jnn. 

329‘4 

331*7 

333*8 

335*7 

337*9 

339-5 

340-8 

342*2 

343*1 

343*8 

344*0 

343*8 

3435 

342*0 

341-6 

3403 

339-2 

337*7 


Sat. ... 

483 

49*7 

50*9 

52*0 

53 3 

54*6 

559 

574 

58*7 

600 

61*3 

62*4 

63-7 
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Mars ... 
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Mere. ... 

3540 
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30-6 

47*0 

596 

64-2 
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85-1 

102*7 
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1560 

170-5 
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Jup. 

357*1 

359 2 

1*6 

4*0 

6*6 

8*8 

10*8 

12*9 

14*9 

16*4 

17*8 

191 

19*8 

20*3 

205 
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19-8 
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Sat. 

615 

62*5 

03*7 
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06*0 

67*3 

08-5 

699 

71*2 

72-6 

73*9 

75*2 

70*4 
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80*1 
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Eng. dace ... 

Mr 28 

Ap 7 

Ap 17 

Ap 27 

My 7 

My 17 

My 27 

Je 6 

Je 16 

Je 26 

Jl 6 

Jl 16 

JI 26 

Au 5 

Au 15 An 25 S 4 

& M 

1680 

Mars ... 

348’3 

356*0 

3*6 

11 0 

18*7 

260 

332 

40*5 

47*5 

54*5 

61*4 

68*0 

74*8 

81*2 

87-8 

940 
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Merc. ... 

7*9 

24*7 
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Jtip. 

24-8 
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29-6 

31-9 

343 
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38-8 
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Sat. ... 

74*9 
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76-6 

77*5 

78*6 
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81*1 

82-4 

83-7 

85*0 
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87*7 

89*2 
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98-4 

94*2 

1681 

Mars ... 

137*0 

136*9 

137 0 

139*7 

142*5 

146*0 

1501 

154-7 

159*7 

165-0 

170*7 

176*5 

182-0 

1888 

195*3 

201*8 

208-5 

2154 


Merc. ... 

167 

24*9 

23*3 

16-2 

161 

25*0 

40-5 

57-9 

76*5 

95*2 

113-2 

129*5 

142-2 

147*7 

1439 

137*0 

137-8 

148-8 


Jup. ... 

52*4 

54*4 

66*5 

58*7 

60-7 

62-2 
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67*7 

70*0 

72-4 

74*7 

76*8 
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831 

84*7 
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Sat. 

88*4 

89*0 

89*7 

90-3 
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93-5 

94*6 
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972 

98-6 

99*9 
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1050 
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Eng. date ... 
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t Ap 8 Ap 18 

Ap 28 

My 8 
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My 28 

Je 7 

Je 17 

Je 27 

Jl 7 

Jl 17 

Jl 27 

Au 6 

Au 16 Au 26 S 5 

S 15 

1682 

Mars ... 

3-9 

11-5 

18*7 

26*1 

33*2 

40*4 

47*6 

54*6 

61*5 

68 3 

750 

81*8 

88*2 

94-8 

101*3 

107*6 

113-8 

119*9 


Mere. ... 

5*5 

858-6 

356-3 

3*8 

17*9 

351 

53-0 

72-6 

91*2 

108-2 

122*0 

1298 

128*2 

120-8 

1203 

129 1 

142*9 

159*5 


Jup. 

, 81‘3 

82*3 

83*8 

86*2 

87*0 

89 1 

91-0 

93*2 

95*5 

97*8 

1000 

102-3 

104*6 

106*7 

108*9 

111*1 

113*1 

1149 


Sat. ... 

1022 

102*5 

102*9 

1033 

104*1 

105*0 

1058 

106-9 

108*1 

109-5 

110*6 

111-9 

113*2 

114-5 

115*8 

117*1 

1182 

119*3 

1688 

Mars ... 

182-4 

178*9 

175*8 

173*9 

1780 

173-0 

175*8 

178*4 

181*8 

186*0 

190*7 

1957 

201*5 

207-3 

2132 

219*6 

2201 

232*9 


Merc. .. 

337 3 

342*7 

355*9 

12*4 

30-6 

49-6 

68*5 

86*3 

1011 

110*8 

111*8 

104*7 

101*8 

108-5 

121-8 
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Jup. .. 
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1289 
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Sat. 
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116*1 
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116-3 

117*0 

117-7 
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120 3 

121*3 

122*6 

123*9 
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1290 

1302 

131-4 
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g. date ... 

Mr 28 Ap 7 

Ap 17 

Ap 27 My 7 

My 17 

My 27 Je 6 

Je 16 

Je 26 

Ji 6 

Jl 16 

Jl 26 

An 5 

Au 15 

Au 25 S 4 
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1684 

Mars ... 
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26*1 

33*2 

40*2 

47*2 

54-2 

60*9 

67*7 

74-6 

81*2 

87-8 

94-3 
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Mere. ... 
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26*1 
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142-6 
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229-9 

233*9 

288*0 

243*8 

249*6 
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845*4 

3*9 

22-8 

41*1 

57-4 

700 

75* i 

704 

64*5 

67*9 

79 6 

95 1 

112-6 

130-9 

1489 

165*7 

179-9 

189-1 


Jnp. 

1780 

176-7 

175*4 

174*6 

1738 

172-9 

172-8 

1727 

1731 

173*9 

174*7 

1760 

177*4 

179-2 

181*0 

1829 

1848 

1871 


Sat. ... 

143*7 

143-2 

142*8 

142-5 

142*6 

142*8 
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143-6 
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144-8 

1458 

146*8 

147*9 
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Jl 7 
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8 5 

S 15 

1686 

Mars ... 

334 

40-4 

47-2 

540 

00*6 

67*4 

74*0 

80 5 

87*0 

98-6 

1001 

106-5 

112*9 

119-5 

125 7 

1820 

138-3 

144-7 


Mere. ... 

0*2 

18-4 

35*2 

48-9 

55 8 

530 

46 0 

47-4 

67*9 

73-2 

90 6 

1090 

127-3 

144*8 

1600 

1710 

174*4 

168-3 


Jup. ... 

2121 

2110 

209*7 

2084 

207 0 

205*9 

204*9 

2040 

203-2 

203*0 

2031 

203*3 

204*1 

2052 

206-4 

208*7 

209-3 

211*2 


Sat. 

157*2 

150*8 

156*0 

155‘4 

155*2 

155*2 

1551 

155*5 

165*9 

156-3 

157*2 

1581 

159*0 

1600 

161*2 

162-3 

163-6 

164-8 

1687 

Mars ... 

265*8 

271*5 

276*9 

281*9 

286-7 

291*1 

294*9 

297*9 

300*0 

301-0 

301*1 

298-9 

296*4 

293-8 

291*8 

291*4 

292-1 



Mere. .. 

12*8 

27*4 

37*6 

34 9 

27*7 

26*9 

36*4 

50*8 

68*9 

86-6 

105*3 

123*5 

139-5 

152*1 

167 5 

154*3 

146*9 

148'7 


Jup. ... 

245*2 

2448 

2444 

2436 

242*6 

241 3 

240*2 

238-8 

237*6 

236*5 

235*3 

234*8 

2343 

234-6 

234*6 

23q-5 

236*5 

237*5 


Sat. ... 

170*4 

169*7 

169 0 

168-3 

1080 

167*6 

167*3 

107-5 

167*7 

1678 

168-6 

169-3 

170*0 

171*0 

172*1 

1731 

174*3 

175*5 

Eng. date .. 

Mur 28 

Ap 7 A p 17 Ap 27 

My 7 My 17 My 27 

Je 6 

Je 16 

Je 26 

Jl 6 

Jl 16 

Jl 26 

Au 5 

Au 15 Au 25 

S 4 

S 14 

1688 

Mars ... 

48*4 

54*7 

61-2 

67-6 

740 

804 

86*7 

93-2 

99-3 

105-7 

112*1 

1184 

124*7 

1312 

137*5 

143*8 

150*3 

156*8 


Merc. ... 

151 

16-5 

9*5 

6-8 

14*8 

28-4 

45*7 

63-9 

82*9 

101*6 

118*3 

132*1 

139 8 

138-3 

131*9 

130*2 

138*9 

152*4 


Jup. ... 

276*2 

277*1 

277*6 
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2780 

277-8 

276*9 

275-9 

274*7 

278*6 

272 1 

2710 

269-6 

268-6 

#68*0 

267*4 

267-4 

267 7 


Sat. 

183*3 

182*5 

181*7 

180*9 

180-4 

178-9 

179*4 

179*4 

179*4 

179-3 

179*8 

180*3 

180*8 

181*7 

182-6 

183-5 

184*6 

185-s 

Eng. date ... 

Mr 29 

Ap 8 Ap 18 Ap 23 My 8 Mp 18 

Mv 28 

Je 7 

Je 17 

.To 27 

Jl 7 

Jl 17 

Jl 27 

An 6 

Au 16 

An 26 

S 5 

S 15 

1089 

Mars ... 

- 288*7 

295-7 

302*6 

3098 

3160 

3234 

330 1 

330*0 

342*8 

3489 

354*5 

359-6 

41 

81 

11*0 

12*9 

13*3 

12-4 


■ Merc. ... 

352 3 

847*8 

353*3 

6*2 

228 

411 

60*2 

78*9 

90-5 

111*2 

120*9 

1220 

116*0 

112*2 

118-7 

131-8 

1479 

105-2 


Jup. ... 

305*9 

306-9 

308*8 

310*1 

311*1 

312*2 

312-6 

3129 

312*6 

312*3 

311*5 

3103 

309*2 

307*6 

308 3 

305*0 

303*9 

302-9 


Sat. ... 

195*8 

1950 

194*2 

193-4 

192*8 

192*2 

191-6 

191-3 

191*1 

190-7 

191*1 

191-3 

191*6 

192*4 

193-2 

193-9 

195*0 

I960 

1090 

Mars .i. 

08*0 

691 

74*9 

810 

87*1 

931 

992 

105*4 

111*6 

117-9 

124*0 

130*3 

136*0 

1430 

149‘4 

155-8 

182*3 

1088 


.Merc. ... 

332*2 

3443 

0*3 

18-2 

37*1 

56*1 

74*2 

900 

101*3 

104-5 

98-5 

93*7 

98*6 

111*0 

120-7 

1440 

161*8 

179*4 


Jup. ... 

332*3 

335 5 

337 7 

339*7 

341*7 

343*6 

345-2 

346*4 

3477 

348-4 

349*0 

3489 

348-9 

348*1 

3474 

3459 

344-9 

3435 


Sat. ... 

208*0 

207 2 

206*4 

205-7 

2050 

204*1 

203*5 

203*1 

202*7 

202-8 

202-3 

202*4 

202*5 

2031 

203-7 

204*2 

205*1 

200-0 

1691 

Mara ... 

307*6 

315*2 

322*8 

330-3 

337*8 

345-3 

352-7 

359*9 

70 

14*0 

20*7 

27*4 

33*7 

39*7 

45-5 

50-8 

555 

G0?2 


Mei^ ... 

337*9 

355*6 

14*0 

38*1 

61*6 

08*1 

80*0 

801 

81*5 

75*4 

78-6 

898 

104-9 

122*5 

140-6 

158-6 

175*1 

189-4 


.Jup. ... 

0-9 

3 3 

5*4 

8’8 

10*6 

12-7 

15*1 

17*1 

19*1 

20*6 

22*1 

23*6 

24*5 

25 0 

£5*5 

25*4 

24*9 

24*4 


Sat; ... 

219*8 

219*1 

218*4 

217*7 

216*9 

2181 

215*4 

214*8 

214*2 

213*7 

213*5 

213*5 

213*4 

2i3 8 

2141 

214-6 

215*4 

210*3 


Ena. date ... Mr 28 Ap 7 Ap 17 Ap 27 My 7 My 17 My 37 Je 6 Je 16 .Te 26 Jl 6 Jl 16 Jl 26 Ao 6 An 15 Au 25 S 4 8 14 

1692 Mars ... 79‘2 843 897 958 1008 106 5 112*4 118-3 1242 130-4 136-6 142 3 149-0 155-3 161 7 168-2 1747 1814 

Marc. ... 351-6 10 6 28-8 45-9 59 7 66 5 64 1 57 1 58 4 691 83 3 100 6 118 8 1371! 164-8 169 6 180 7 183-5 

3up. ... 28 6 30-9 33 2 35 6 88 0 40 4 42-7 45 1 47 4 49 5 51-6 53 6 55'2 57-1 53-3 59 ; 4 60-1 607 

Sat. ... 231-3 230-8 230 3 229 6 228 8 2280 227'3 2266 225 9 2249 2249 224 6 224-3 224-6 224 7 225-0 2257 226 3 

Mesh. Vrsh. Mith. Kat. 8int. Kan. Tnl. Vrach. Dhan. Mak. Kum. Min. Asm. Bhar. Krit. Bohi. Mriff. Aidh. Pnnar. Pnsh. Asleg, 

30 60 90 120 150 180 210 240 270 300 830 860 13-3 267 40-0 63 3 667 800 93-8 106*7 1200 



TABLE V-B.—GEOCENTRIC PLACES OP PLANETS 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999 ; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617 —A.D. 1999 *—cont. 
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197*0 
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275*8 
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335*4 
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64-8 
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63*2 
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8 24 
112*1 
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S 25 
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118-0 
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95-2 


89-6 


O 14 
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18S-8 
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128'8 
2006 
541 
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N 3 
1340 
2181 
62*9 
95 6 


N 13 
138-8 
235 0 
61*6 
95-2 


N 23 
143-4 
250*7 
50*2 
94-9 


D 3 
1472 
263-2 
48-9 
94-1 


I) 13 
150*7 
270 2 
47 8 
933 


D 23 
1532 
2665 
460 
920 


1681 


Ja 2 Ja 12 
165*2 156*0 

259-3 2590 
45 9 45 6 

91*9 910 


Ja 22 
155-6 
2686 
454 
901 


P 1 

153*6 

2830 

45*7 

89*7 


P 11 
150 4 
299*0 
46 2 
89*0 


F 22 
105'7 
297-2 
3486 
59‘4 

820-5 
304*2 
16 9 
73 8 

F 21 
146-8 
3180 
47-2 
884 


Mr 4 
104 9 
3095 
351-0 
6u*0 
Mr 3 
328-6 
321-7 
190 
740 


Mr 14 
104 9 
320*0 
353*4 
60-5 
Mr 13 
336*4 
340*2 
21-1 
74*3 


Mr 24 
106*0 
343*8 
355*6 
610 
Mr 23 
3441 
358*6 
23*3 
74 5 


Mr 3 Mr 13 Mr 23 
142*9 139*8 137*8 

836*4 3540 97 

4R‘ 5 40-8 61*4 

88-4 88*3 88*2 


O 5 
132*1 
194-2 
118-5 
121-2 

247-0 

206*0 

143*9 

133*5 

O 4 
144-9 
206*0 
107-8 
145*2 

268*4 
182*4 
191*3 
156 4 

O 5 
157-3 
169-9 
215 0 
167'2 


197*6 

2146 

230*9 

244*5 

2527 

2620 

244*4 

242*3 


249-4 

2026 

278-8 

296 4 

3146 

90*2 

902 

89-9 

89*2 

88*6 

87 4 

87'2 

850 


83*5 

82*2 

81-2 

804 

79-7 

1091 

1095 

109*6 

109*6 

1096 

1090 

1084 

1077 


106*9 

1061 

105*3 

1040 

103-8 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

137*8 

143*6 

149 3 

155-0 

160-3 

1653 

170*3 

174-9 

1683 

179*1 

188*0 

186-1 

1887 

190*4 

211 0 

225*4 

235*4 

2373 

2310 

226*1 

230 6 

242*6 


2680 

275*3 

293*1 

3107 

327 2 

1197 

120-8 

121-0 

122*3 

1223 

122-4 

121*9 

121*0 


120 0 

119 0 

117-7 

116*4 

114*9 

122-0 

1227 

1230 

123-2 

128-4 

123 1 

122-8 

1225 


121-8 

1211 

1203 

119 5 

118*8 

254 1 

261*4 

268*8 

276-6 

284*0 

2917 

299*5 

307-1 

1684 

314*9 

322-6 

330*2 

337*7 

345*5 

217*9 

222*6 

2177 

210*6 

212*8 

2230 

237*6 

254 1 


27F9 

289‘5 

300*0 

320*2 

3287 

145-8 

147*5 

1490 

150 6 

151*7 

152*4 

1532 

153*3 


1531 

152*9 

162*2 

1511 

*149*8 

134-4 

133*4 

135*8 

136-4 

136*8 

1367 

1367 

136*5 


1359 

135 2 

1847 

133 9 

1831 

0 14 

0 24 

N 3 

N 13 

N 23 

D 3 

D 13 

D 23 


Ja 2 

Ja 12 Ja 22 

F 1 

P n 

151*0 

1571 

1631 

1690 

175*0 

180*7 

186*0 

192*3 

1685 

197 8 

203*1 

2C8-3 

213*3 

218*0 

2044 

196-5 

195-5 

20F1 

217-6 

238-8 

250*9 

268*4 


285-3 

300*0 

310-2 

311-9 

8050 

169-9 

1720 

1742 

176-0 

1777 

179*2 

180*5 

181*0 


182-6 

1830 

183-2 

183*3 

1800 

146*3 

1473 

148-3 

148*7 

149*4 

149-5 

149-0 

149*8 


1494 

1490 

148-6 

147-9 

147*1 

275*1 

282 1 

289-2 

296-4 

3037 

3110 

3187 

3266 

1686 

832-9 

340-2 

347*6 

354*7 

17 

1792 

185*4 

1977 

213*3 

2303 

2477 

264-7 

2799 


2912 

295-4 

290*2 

284-3 

287 5 

193*4 

195*8 

1980 

199*9 

202-3 

204-2 

206*1 

207*8 


2093 

210*7 

2120 

2127 

213-5 

168*3 

1587 

159-5 

160-3 

161-2 

161-6 

102*0 

162-3 


1022 

162*1 

161*8 

1612 

160*0 


79-5 798 


1*0 

79-9 


6*5 

80-8 


102*6 1021 


P 22 
190-7 
3404 
114 0 
117*9 

352-9 

328*8 

14S-6 

132*3 


Mr 4 
189-9 
847*8 
112-8 
117*3 
Mr 8 
0*4 
321-4 
147 0 
131*6 


Mr 14 
187-2 
345-5 
112-3 
116 b 
Mr 13 
7*6 
319-4 
1460 
130-9 


Mr 24 
1844 
338 -4 
112 0 
116-2 
Mr 23 
150 
326-9 
1448 
130-2 


F 21 Mr 3 Mr 13 Mr 23 
222-4 2265 2297 282*0 
SOM 307*2 319*6 336*0 
182 1 181*2 1 81 0 178-6 
1404 145*0 144-8 1440 

8*9 169 231 29*8 


O 15 
163*5 
178 l 
217*4 
108-4 


297 1 301 1 305*7 
158*3 172*8 189 4 
2391 240*7 2426 
176-6 1778 1790 


8 24 
163-2 
108*7 
268-2 
1870 


O 4 
169*7 
184*9 
209 1 
183*2 


O 14 
176*1 
203-6 
270*3 
184-4 


O 25 
169-9 
193-2 
219*6 
169 5 

310-5 

206*7 

244*4 

1803 

O 24 
182-5 
220-2 
271-7 
190*6 


N 4 

176*1 

209*9 

221-6 

170*5 

815*9 

224*1 

2467 

181-3 

N 8 
189-2 
2347 
273-3 
1917 


N 14 
182*5 
227 1 
224*1 
171 5 

321-8 

240*4 

2489 

182*4 

N 13 
195*8 
244*0 
275-2 
192-8 


N 24 
1887 
2443 
226-2 
172-5 

327-7 

253-7 

251*1 

1336 

N 23 
202*3 
243 3 
2760 
193-9 


D 4 
I960 
260*0 
228*3 
178*1 


D 14 
201*3 
272*6 
230 7 
173*6 


D 24 
2076 
278*8 
232*8 
174‘2 


833*8 340*0 346*6 
201-8 261*2 253 9 
253*2 2557 257*9 
184*2 184*9 1857 


D 3 
208'9 
2397 
279*1 
1947 


D 23 
222-3 
240*8 
288*6 
196-5 


8 25 0 5 O 15 O 25 N 4 *T 14 N 24 D 4 


10*3 

7-8 

6'2 

3*5 

2*9 

3-2 

4*4 

6*7 

1*3*0 

200 0 

2J51 

226*6 

231 ‘1 

220 4 

219-9 

2200 

302*4 

302-2 

302*1 

8027 

303*5 

304*5 

305*8 

3<>7*4 

197*1 

198-3 

199*5 

200-0 

201*8 

203 0 

204-1 

206*1 

175-4 

181*0 

188*7 

196*4 

202*1 

209*0 

215*8 

2227 

195Mb 

2084 

215 -2 

2130 

206*4 

2044 

213*0 

226*8 

342*1 

3407 

839*7 

338*9 

338 3 

3383 

338 3 

3390 

207*0 

208 3 

209*3 

230-5 

2117 

* 212*9 

2141 

2151 

64*1 

67*1 

69*1 

70'2 

699 

68-2 

05*6 

02*3 

1984 

198*8 

191*5 

1881 

1947 

206*9 

222*4 

2397 

23*4 

22 1 

207 

19-3 

180 

10-9 

15 9 

15*1 

217*1 

218*2 

219-2 

2203 

221-0 

222*9 

2241 

2252 

8 24 

0 4 

0 14 

0 24 

N 3 

N 13 

N 23 

D 3 

188*1 

194*9 

2017 

208*5 

215 6 

222*8 

229-9 

237 2 

177*6 

172*2 

176*2 

187 4 

202*3 

2193 

236*5 

253-6 

60*8 

60*9 

60*2 

59*3 

58-3 

57-0 

55*6 

64-4 

227*0 

2280 

2290 

280-1 

2313 

232-5 

233*9 

234*6 

Mag. 

P. Phal 

, u. 

Phai, v : 

Flasta, 

Obit. 

Svafci. 

Via a. 

133*3 

1467 

160*0 

173*3 

1867 

200*0 

213*8 


D 13 
215-0 
235 1 
281 6 
195*6 

D 14 

9'8 

2323 

3090 

200*1 


590 
257*1 
14*7 
226-3 

D 18 D 23 


68-2 520 


1687 


1688 


1689 


Ja 3 Ja 13 Ja 23 P 2 F 12 
2138 2201 226*2 2325 2387 

275*7 268*0 268-8 278*0 293*1 

234 7 236 8 238*5 240*1 241*4 

1743 174*4 174-4 1740 173 6 


3530 359*2 
2513 258*5 
260*0 2625 
185-9 186 2 

Ja 2 Ja 12 
2291 236*0 
251 8 267*0 
285*9 2886 

1970 197 5 


5-6 12*1 187 

272 1 2884 306*3 
264*7 266*9 268-8 
186*4 186*2 185*9 


J» 22 
243 0 
2846 
2P0*6 
197 9 


F l 
2497 
302*0 
2930 
1979 


P 11 

250-6 

321*2 

2956 

197*8 


F 22 
244 9 

309*8 
242*9 
173 l 

251 

3244 

2707 

U6-0 

P 21 
263 6 
336*9 
297*9 
197*8 


Mj 4 
250-8 
3280 
244'0 
172 3 
Mr 3 
31*8 
3423 
272*4 
I860 


Mr 14 
2569 
346*3 
2447 
1717 
Mr 13 
38*1 
358*5 
274*2 
1843 


Mr 24 
262*8 
4*3 
244*9 
170*8 
Mr 23 
44 6 
11-G 
275*5 
1837 


Mr 3 Mr 13 Mr 23 
270*6 277 0 2847 
360 5 358*0 358*1 
2P9 9 302*6 304*2 
197-2 196-6 196*1 


D 24 

1690 

Ja 3 

Ja 13 

Ja 23 

F 2 

P 12 

P 22 

Mr 4 

Mr 14 

Mr 2% 

134 

17*6 

22*4 

271 

32*2 

37*4 

42*9 

48-5 

54*4 

60*1 

247*0 


2638 

26 i *6 

299*1 

315*8 

329*9 

838 9 

338*9 

331*3 

329 8 

3110 


3137 

315*3 

3177 

820* In 

322-4 

324-9 

327*9 

3297 

3327 

207*0 


2077 

208-3 

2089 

209*1 

209 3 

2094 

209*0 

208*7 

208*2 

2378 

1691 

241-3 

251*4 

258-7 

206*1 

273*5 

2810 

288*4 

2960 

303*8 

200-8 


277*S 

294 6 

309v» 

3198 

322*1 

3157 

311*3 

3107 

329*6 

341*0 


3425 

3443 

345*9 

347*9 

350-2 

852*4 

364*8 

357 1 

359*6 

2172 


2180 

218*7 

219*5 

2198 

220*2 

2206 

220*5 

220*4 

220*0 


1692 







Mr 8 

Mr 13 

Air 23 

50*2 

54-6 

54-6 

55-4 

57 5 

0f»l 

03-7 

67*5 

72*0 

707 

274*2 


289-4 

300*7 

305*2 

2997 

293 8 

2J974 

308 4 

324 1 

3417 

14-6 


150 

158 

16*8 

17*9 

19 2 

21-2 

28 1 

25*0 

27*2 

227-4 


228*2 

2291 

2300 

2304 

230*9 

231*3 

231 3 

231*8 

231*3 


Ja 2 Ja 12 Ja 22 P 1 F 11 P 21 Mr 3 Mr 13 Mr 23 
169 3 259-3 266*9 274 6 282-2 289 9 297*8 305*6 3133 3^1*2 

288*2 2851 278 1 2787 287*9 302 4 319*7 338*0 856*6 

51*0 50 5 50*3 50 4 50*6 51*4 52 6 63 7 65*4 

258 0 239*0 240*0 240*6 241*3 242*0 242*2 242*5 242*6 


91 


MIN/Sr^ 



TABLE V-B.-GEOCENTRIC PLACES OF PLANETS 


<SL 


TABLE 

Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765—A. D. 1998 ; 


Day of X.S.Y 


0 
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im 
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Mar 29 
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My 8 

My 18 

Mv 28 

Je 7 

J© 17 

Je 27 

Jl 7 

Jl 17 

Jl 27 

An 6 

Au 16 

Au 26 

85 

8 15 

1693 

Mars 

... 

325*3 

3337 

340*9 

3484 

3560 

3*6 

111 

18*4 

256 

32*7 

39 8 

465 

53-2 

59*7 

66*0 

72*1 

781 

83*6 


Merc. 

... 

0*2 

23*4 

37*9 

46*5 

46*0 

38*8 

38*1 

46 7 

61*2 

78 4 

969 

115*2 

1331 

149*1 

161*6 

1(57*2 

It 3 4 

166-5 


.T up. 


56 3 

582 

602 

02 3 

6V3 

6(5-5 

68*9 

71*2 

73 6 

76-9 

78 2 

804 

82-8 

84 6 

86*6 

88-6 

90*2 

91 5 


Sat. 

... 

242*7 

242*8 

241*9 

241 5 

240*8 

2407 

239*3 

238*5 

237*8 

237*0 

2365 

2350 

235*6 

235*5 

235*6 

235-6 

236*2 

236 7 

1694 

Mars 


98*7 

1027 

100*3 

mo 

115*8 

121*0 

128*6 

131*9 

1378 

143*6 

149*6 

155*8 

1620 

168-3 

174*7 

181*2 

188*0 

104*7 


Mere. 

... 

167 

26*5 

27*6 

20-7 

17*9 

257 

3vr 

55*9 

74 2 

929 

111*2 

128 0 

142*1 

1495 

148*4 

1408 

139*9 

147-0 


.Tup. 

... 

85*1 

86*3 

87 6 

S97 

90*9 

92*8 

94 6 

96*7 

98*9 

101*2 

lo3*2 

105*0 

107*9 

110*2 

1124 

114 5 

116*6 

118*5 


Sup. * 

... 

253*6 

2534 

253*2 

2520 

252*3 

251*7 

251*1 

250*4 

249*8 

24S8 

248*2 

247-5 

246*9 

2467 

246-6 

246*4 

246*8 

247-2 

1696 

M ars 


342*1 

319*9 

367*4 

5*1 

12*6 

20*0 

27*3 

34*5 

41*8 

48*8 

6**6 

624 

690 

75*7 

82.1 

88 3 

94*6 

100*5 


Merc. 


9*2 

36 

85S*6 

47 

16*7 

337 

51*4 

70*3 

89*2 

106*2 

121*5 

131 4 

1321 

125*4 

122*0 

128*8 

141*5 

157*4 


Jup. 

... 

1160 

1161 

116*5 

117*0 

1187 

119*3 

120-6 

122*2 

1240 

126 0 

J2H-1 

130-2 

132*4 

134-3 

130 5 

139*0 

141. 2 

143-4 


Sat. 


264*7 

264*7 

264*6 

264*6 

2647 

263*6 

263*0 

262*2 

261*4 

260*7 

2600 

259*3 

2586 

258 3 

259*9 

257*5 

2577 

257*9 

Eng. 

date 


Mar 28 Ap 7 Ap 17 

Ap 27 

My 7 

My 17 

My 27 

Je 0 

J- 16 

Je 26 

Jl 6 

Jl 16 

Jl 26 

Au 5 

Au 15 

An 25 

8 4 

S 14 

1696 

Mara 


124*1 

125 2 

127*4 

1302 

1339 

138 0 

142*7 

147*6 

153 0 

1585 

164*4 

170*2 

176 4 

182*6 

189 1 

195*6 

204*4 

209*2 


Merc, 

... 

3404 

342*9 

855*0 

105 

28*5 

47*8 

66'4 

84-4 

1001 

111 7 

116*0 

109*1 

104 1 

108*3 

120-9 

136*3 

1535 

171*2 


Jup. 

... 

1489 

1480 

147*2 

146 8 

146*6 

147*0 

147 7 

I486 

149*6 

151*0 

152*0 

154*4 

156 1 

J5S*3 

160*4 

162-3 

164*7 

166*9 


Sat. 


275 4 

276-7 

276-9 

276*1 

275*7 

275*4 

275*1 

274*3 

273*6 

272 9 

272*2 

271-4 

270*6 

270*1 

269*6 

209*0 

268'9 

269*0 

Eng. date 


Mar 29 Ap 8 Ap 18 

Ap 28 

My 8 

My 18 

Mv 28 

Je 7 

Je 17 

Je 27 

Jl 7 

Jl 17 

J! 27 

An 6 

Au 16 

An 26 

S 5 

8 15 

1697 

Mars 

... 

357*9 

5*4 

13 0 

20-3 

27*7 

349 

427 

497 

567 

62 9 

69 9 

76-5 

83*2 

90*1 

961 

1<<2*4 

1086 

1147 


Merc. 


333*4 

848*3 

5*8 

247 

437 

62*0 

78*4 

9l*3 

96*7 

92*6 

80-3 

88 8 

1000 

115*1 

132*3 

150-3 

169*0 

184*5 


Jup. 

... 

182*7 

181 4 

180*1 

1797 

178*0 

177*3 

176 9 

176 7 

1770 

177*4 

178*6 

179*5 

180-9 

182*6 

184*4 

J>60 

188*2 

1901 


Sat. 

... 

286*4 

280*7 

287*0 

287*5 

2878 

287*1 

287*0 

280*4 

2858 

2853 

284*5 

283 7 

283*0 

282 3 

281*6 

280 9 

280*7 

2806 

1698 

Mars 


1821 

159*3 

158*0 

1587 

158*8 

16L7 

1647 

1678 

1720 

176*7 

.1820 

187*4 

1933 

199*5 

205*6 

212 1 

218-8 

225-7 


Merc. 


343*4 

18 

20 6 

30*2 

56*3 

70*2 

77*3 

75*4 

68*2 

68*9 

78 5 

93 5 

110-6 

127*0 

146-9 

164*0 

179*0 

189*8 

. . 

Jap. 


2168 

215*7 

214*5 

213 2 

211*8 

210*8 

209 6 

203*6 

207-9 

2<>7 3 

207 3 

207*6 

208 0 

203 9 

210-1 

211*2 

212*9 

214*9 


Sat. 

... 

297*2 

297*8 

298*4 

298*9 

299*0 

299 1 

299*2 

298*7 

298*3 

297 9 

297*1 

296*4 

295*0 

294*8 

294 1 

293*4 

293*0 

292:6 

1699 

Mars 


130 

20*4 

275 

84*8 

418 

490 

55*9 

626 

09*5 

76*2 

82-8 

89*5 

960 

102*6 

3089 

115*0 

121*6 

.127*8 


Merc. 


3580 

15 7 

387 

43 5 

57*5 

67*5 

50 4 

48*6 

57*5 

71 8 

88 0 

106 8 

125*2 

142*9 

158-8 

171*8 

176 9 

.172 9 


Tup. 

Uf 

2494 

249 2 

249*2 

248*3 

247 6 

246*4 

245*1 

243 8 

242*5 

240*9 

24»l 

239*4 

2890 

238*8 

2889 

2396 

2403 

241 6 


Sat. 


808 1 

808*9 

309 0 

3104 

310*8 

3111 

811 3 

311 1 

3108 

310*6 

3X0*0 

309 4 

3087 

307*9 

307*1 

306*2 

305-6 

305 1 

Eng. 

date 


Mar 28 Ap 7 Ap 17 Ap 27 

My 7 

My 17 

My 27 

Je 6 

Jo 16 

Je 26 

Jl 6 

JI 16 

Jl 26 

An 5 

Au 15 

Au 25 

S 4 

8 14 

1700 

Mara 


2158 

2146 

212*3 

209*2 

205*9 

203*3 

201*9 

201 8 

202'7 

205 2 

208*1 

212 0 

2105 

221*6 

227*1 

282*8 

239 2 

2457 


Mere. 


115 

27 1 

37*4 

38*8 

32 0 

29*1 

367 

49 8 

66 *2 

84*3 

103*0 

1*21*3 

1380 

151 9 

158 9 

168*2 

150*5 

149 8 


Jup. 


2800 

2S1 2 

282 0 

282*4 

282*7 

282*4 

282*1 

2817 

279 9 

27s*7 

277*9 

278 3 

274*8 

273*7 

272*9 

272*5 

272*1 

2722 


Sat, 

... 

3197 

820 1 

821*0 

3220 

322 5 

3237 

323*0 

323*6 

323 5 

323*5 

323*0 

323*5 

323*0 

321*2 

320*4 

319 6 

3189 

818*2 

Eng. 

date 


Mar 29 Ap 8 Ap 18 Ap 28 

My 8 

My 18 

My 28 

Jo 7 

Je 17 

Je 27 

Jl 7 

Jl 17 

Jl 27 

Au 6 

Au 16 

An 26 

S 5 

8 16 

1701 

Mars 

... 

27 8 

34*8 

416 

48-6 

55-4 

62*2 

69*0 

75*6 

82 0 

88 7 

95-4 

101*8 

108 2 

114*7 

121*1 

1276 

133 7 

140*1 


Meito. 


16*4 

203 

14*4 

9*6 

14*3 

27*3 

435 

618 

80S 

99 2 

1165 

131*4 

141*3 

142-4 

135*4 

131*8 

138 2 

151-1 


J apt 

... 

3005 

310 9 

312 9 

314*3 

315*5 

3164 

3173 

317*5 

317*7 

3L73 

316*8 

315 9 

3 >4*6 

313*4 

3121 

310*5 

3093 

S0H-4 


Soft.! 

... 

3803 

381*4 

332*5 

833 0 

334*3 

33 VI 

3358 

336*0 

336 3 

336 6 

3362 

336*0 

335 6 

334 9 

384*9 

333 4 

332'6 

3318 

1702 

Mara 


254*9 

259*3 

2636 

207*2 

269*9 

272*0 

2728 

272 6 

271*6 

268*9 

2661 

264 4 

2C2T 

263*4 

204*7 

267*4 

271*1 

275*4 


Mere. 


3572 

35’>-8 

353 6 

53 

20*9 

38 9 

57*7 

76*4 

94*3 

110*3 

121*7 

125*2 

119 7 

114 4 

118*7 

130-5 

145-9 

163 0 


Jup, 


3377 

839*3 

341 6 

343*7 

345 7 

347*8 

349*3 

350-8 

352 2 

353 0 

353*7 

35 PO 

353 9 

353*6 

352 8 

351-8 

360 6 

349*3 


Sat. 


341*6 

842*8 

3440 

845*2 

346 2 

347*1 

3481 

848*6 

349*2 

349*6 

349 5 

849*5 

349*4 

348*8 

8483 

347*7 

346*9 

346*1 

171X1 

Mars 


42*4 

48*9 

65*5 

627 

687 

75 2 

81 7 

887 

94*6 

100*9 

107*3 

113-7 

120 2 

126*6 

132 9 

1393 

145*7 

1520 


Merc. 

.... 

3340 

343*4 

3684 

16*2 

350 

54*0 

72*4 

88*9 

101*8 

107*3 

103*1 

97*0 

98-8 

110*0 

1248 

342*0 

159*7 

177*4 


Jap. 

... 

4*9 

7*3 

9*7 

12*9 

14 5 

10*7 

18 9 

21*0 

22*9 

249 

2*5*5 

27*8 

29*1 

29*8 

30*4 

30-5 

30 1 

295 


Sat. 

... 

353*3 

354 6 

355*9 

357 2 

358*3 

359*4 

0-5 

1*2 

19 

2*7 

2*9 

3*1 

3 3 

2*9 

2*6 

2*2 

1*4 

0*7 

Eng. date 


Mar 28 Ap 7 

Ap 17 Ap 27 

My 7 

My 17 

Mv 27 

Je 6 

Jo 16 

Je 26 

Jl 6 

Jl 16 

Jl 26 

Au 5 

An 15 

An 25 

84 

8 14 

1704 

Mars 

... 

280*1 

280*9 

293*3 

2^9*9 

306 3 

312*5 

318*4 

324*2 

329*7 

334 5 

339 0 

34* 3 

346-8 

346*0 

346*0 

344*4 

342 0 

S39‘6 


M**ro. 

... 

336*7 

363 6 

12*0 

30*9 

49*5 

66*6 

80 6 

88*4 

86 2 

79 1 

79*5 

89*0 

»02 8 

120'5 

138*6 

156 3 

172*9 

1*8 5 


Jup. 

... 

321 

34*0 

369 

39 1 

4!*7 

43*8 

40-2 

48*8 

51*0 

63*3 

55*2 

57-4 

59*1 

60*9 

62*5 

63 7 

61*6 

65*4 

}■' ■ 

Sat. 

... 

6*2 

6*5 

7*8 

9*1 

10 3 

11*5 

12*8 

13 7 

14*6 

156 

16 1 

16*6 

171* 

17 0 

169 

16*8 

16-2 

15*7 


Eng. date 
1705 Mars 
Merc. 
Jup. 
Sat, 


1706 


Mars 

Merc, 

Jap. 

Sat. 


Mnr 29 Ap 8 Ap 18 Ap 28 My 8 My 18 My 28 Je 7 J© 17 Je 27 Jl 7 Jl 17 J1 27 An 6 Au 16 An 26 S5 8 16 
57*3 63*3 G9'6 7.V6 81*7 88 1 94* t 100 6 106*8 11.3 0 119*5 125*7 132*1 1384 144*7 151*0 157*5 104 1 

349*3 "8*2 26*8 44 1 59 1 68*5 68*7 61*5 59 7 67*7 81 7 98*6 116*6 134*9 152*4 168 0 180*7 186*1 

61.0 61*9 63*9 66*0 67 9 70*1 72*5 74 7 77*1 79 4 81*6 83 9 86 2 88*5 90 5 92*4 94*1 95*5 

17*3 18*6 19*9 19*3 22 0 23 9 25*3 26*4 27*5 28*6 29 3 30*0 30 7 310 31*3 81*4 31*1 80*7 

800*2 307*7 315 2 322*3 330*0 337*2 344*7 351*6 358*6 5 4 117 18 2 240 29*8 35*0 39*4 43*5 46*9 

4*2 2! *9 37*4 480 50*3 43 5 400 46 3 59*9 76 3 94*5 113 1 131*1 147*7 161 6 1691 167*9 160*6 

89*4 90*2 91*4 93*1 94 3 96*2 98 0 100*2 102*3 104*5 1067 109*1 1113 113*6 115*8 117*9 120 0 122*1 

29*7 31*0 32*3 33*5 34*9 36*3 37*7 38*9 40*1 41 4 42*4 43*3 44*3 44 7 45 1 46 6 45*6 45*6 


Mesh. Yrsh. Mith, Kat. Sira. Kan. Tul. Vrsch. Lhan. Mak. Knm. Min. Asvn. Bhar. Krit. Rolu. Mrig. Ar<}h. Punar. Push, A«Ie«. 

30 60 90 120 150 ISO 210 240 270 300 330 360 13*3 26*7 40*0 53*3 06*7 80*0 93*3 106*0 120*0 


TABLE V-B.—GEOCENTRIC PLACES OP PLANETS 



TABLE V-B.—GEOCENTRIC PLACES OP PLANETS 

liars, A.D. 1637-A.D. 1999, Mercury, A.D. 164S-A.D. 1999; Jupiter, A.©. 1656—A.D. 1999; 




Saturn, A.D. 1617—A.D, 1999— eont. 

160 190 200 210 220 230 240 

250 

260 

270 


280 

290 

300 

310 

320 

330 

340 

350 

360 

n 25 

0 5 

0 15 

O 25 

W 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Jn 3 

Ja 13 

Ja 23 

P 2 

F 12 

F 22 

Mr 4 

Mr 14 

Mr 24 

KfrO 

93-9 

98*5 

102-4 

105-8 

108-4 

110*3 

1109 

110-3 

108 1 

1694 

105*1 

101-4 

976 

94-5 

92*0 

91*9 

92-5 

943 

90*9 

157-9 

167*8 

1823 

198*6 

216 0 

233 2 

2493 

262 9 

2711 

270*2 


262-8 

2608 

2681 

281-6 

2980 

3160 

3343 

352*4 

8 7 

03-0 

93-8 

941 

94-9 

946 

93*9 

9.8-4 

92-6 

90 7 

900 


887 

87*4 

86-3 

85*3 

844 

841 

83-9 

84-2 

849 

$37*2 

288*1 

239*0 

2399 

241*0 

2421 

243-3 

241-5 

2457 

240-8 


247-9 

248-9 

2500 

250 8 

251*7 

252-5 

252*9 

253*3 

2537 

201*9 

208-5 

215*4 

222*7 

229-8 

2371 

244-5 

252 1 

259*6 

267*3 

1696 

275 1 

282*8 

290 5 

298*4 

300*2 

314*2 

322'2 

329*9 

3379 

16i'9 

178*1 

195*5 

212 7 

229*3 

243-7 

2535 

255 3 

248 8 

244*4 


2491 

2013 

270 8 

294-3 

312-5 

330-3 

347-2 

0*9 

8*9 

1203 

121*9 

123-3 

1246 

126*5 

126*2 

126*6 

126*6 

120*5 

126-8 


124*8 

123 9 

122-6 

121-3 

1200 

1186 

117*5 

1)0-8 

116-2 

217-5 

248*3* 

2491 

249*8 

2509 

251-9 

253 0 

254*2 

255*4 

250*5 


257 7 

258*8 

259*9 

260-9 

261*8 

2628 

203 3 

263*9 

264 5 

1064 

112*1 

117-2 

122*4 

127-2 

131*6 

1855 

138 5 

1414 

1430 

1696 

1439 

1427 

1407 

1377 

133 7 

130*3 

Mr 3 
127*0 

Mr 13 

124-6 

Mr 23 
1241 

174*3 

191*9 

209-2 

2242 

235-9 

239-8 

235 8 

2290 

231 1 

241*5 


256 l 

2729 

290*8 

3080 

325*0 

339 8 

349-4 

349-8 

342 8 

145*4 

1475 

149 4 

151*1 

152 6 

154 0 

165*2 

160-3 

J57 0 

157 5 


157*4 

157*1 

150-7 

155-7 

154-4 

1531 

152*1 

150*5 

149*5 

258*0 

258-6 

259-2 

259*9 

2609 

261*9 

262-9 

2641 

2053 

2604 


267 5 

268-8 

269-9 

2709 

271*9 

273*0 

273*8 

274-5 

275*2 

S 24 

0 4 

0 14 

0 24 

N 3 

N 13 

N 23 

D 3 

D 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F 1 

F 11 

F 21 

Mr 3 

Mr 13 

Mr 23 

216*1 

223-3 

230*3 

237*7 

245*1 

252*5 

2602 

2678 

275*5 

2833 

1697 

2911 

2091 

306*9 

3147 

322 6 

330*5 

3384 

3460 

3537 

188-8 

204*6 

217*6 

224*1 

222*2 

214*8 

213-6 

2214 

230*0 

252 1 


2095 

287 4 

3044 

319-4 

229-8 

3325 

3259 

321*5 

320-4 

168-9 

171*0 

1734 

175*2 

177-5 

179*5 

181*1 

1828 

184*1 

185-5 


180-4 

187*0 

187*5 

387-5 

1872 

1887 

1857 

1847 

1834 

268*4 

2693 

269-8 

270-8 

271*2 

272*1 

273*0 

274-0 

275*0 

2700 


277 2 

278-4 

279*5 

280-6 

2818 

2829 

283-9 

2848 

285*7 

S 25 

0 5 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 

1698 

Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

P 22 

Mr 4 

Mr 14 

Mr 24 

120*8 

126 7 

132*4 

138*1 

143*5 

148*5 

353-9 

1587 

163*1 

167*3 

170-6 

1734 

1755 

1762 

1762 

174-3 

171*8 

107-6 

163*7 

198*7 

207-5 

207*9 

2003 

197*2 

203 4 

2i6*2 

231-9 

248-9 

266-4 


283-4 

2989 

310*6 

3150 

3101 

3039 

307 1 

3187 

3341 

1922 

194*7 

1969 

198*8 

201 0 

208-7 

2053 

207*6 

2095 

211*3 


212*9 

214-6 

21*7 

216-0 

217*3 

217*8 

217*3 

217*8 

217*2 

280*2 

280*4 

280*7 

2811 

281*8 

282-9 

282-8 

284-4 

285-5 

2365 


287*7 

288*9 

290-2 

291-4 

292*8 

293*7 

2947 

2957 

2967 

232-8 

239*8 

247*1 

254*4 

261. 8 

209*3 

277*0 

2847 

292*4 

300*2 

1699 

808-0 

315*7 

323*6 

331*2 

338-9 

346-6 

3541 

1*6 

9*0 

192-9 

1869 

181*4 

1$5*6 

196-7 

211*6 

227*9 

245-7 

202*8 

2787 


291-4 

297-7 

294-8 

2876 

288 1 

297-8 

312*2 

3297 

348*1 

216*8 

2186 

220-7 

2230 

2251 

227 1 

2296 

231-8 

233-8 

230 8 


238*8 

240-2 

242 1 

244-0 

2455 

246-8 

247-8 

248.5 

249*3 

292*0 

2911 

292*2 

„ 292*2 

292 8 

293*4 

294-0 

2950 

290*0 

296-9 


298*1 

291*3 

300 4 

301 6 

302 8 

304*1 

305 3 

306*4 

307 0 

1340 

139*9 

146 0 

1520 

157 8 

163*6 

169*2 

174'9 

180*4 

185*8 

1700* 190-9 

195 6 

2003 

2050 

2082 

211*4 

Mr 3 

2139 

Mr 13 
215*5 

Mr 23 
216*2 

186*0 

167*2 

177*2 

1913 

207*7 

2251 

242*2 

258-6 

272 0 

280 3 


279*8 

272*2 

270*2 

2780 

291 4 

3u78 

325 9 

3444 

2'5 

242*9 

244*3 

2461 

248-3 

2501 

252*3 

2545 

2568 

259*1 

261*4 


263-6 

266*0 

268*2 

270*3 

272 4 

274*4 

2764 

2780 

279-4 

304-6 

3044 

3042 

,304*0 

3044 

3047 

805‘2 

3061 

300-9 

307*8 


308*9 

3100 

311*1 

3124 

313*7 

3149 

310 2 

317*4 

3185 

S 24 

0 4 

0 14 

0 24 

N 3 

N 13 
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• The year A.D. 1700 was a leap year in the British Isles but not in continental countries other than Russia. 
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Geocentric Places of Mars, Mercury,- Jupiter, Venus and Saturn for every tenth day of current cycle. 
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TABI,£ 

Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth, day of current cycle. 

Venus, A.D. 1765—A. D. 1999; 
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Jup. 
Sat, 

1726 Mars 

More. 

Jup. 

Sat. 

1726 Mars 
Merc. 
* Jup. 
Sat. 


828 «S8*0 93*0 98 4 103*8 1094 115*3 121*1 127*1 133*1 

339 5 357*4 16*1 35*0 53 0 68 9 80*1 83*5 77 2 72*8 

288*1 289*7 290*7 291*7 292*0 292 4 292 1 291*4 290*6 289*7 

259*6 259*5 259*4 259*3 258*7 258*1 257*5 256*7 255*9 255 1 

328 9 836*7 344*5 352*2 859*7 7*3 14*7 22*0. 29*3 86*5 

353*6 12*0 30 4 46*9 59*5 64*5 59*8 54*0 57*7 69 0 

316*9 318 9 320 7 322*6 3241 325*3 326*5 327*1 327*4 327*5 

270 5 270*6 270 8 270*8 270 4 270 0 269 6 268*8 268*0 267*3 

1034 106*5 150*4 114*7 319*3 124 4 129*9 135*2 14V8 146*6 

7 7 24*6 38*1 45*4 42 2 35*2 37*0 47* i 62*4 80*1 

3419 346*2 349‘5 351*8 35i*9 356*1 357*9 3 59 6 0 9 2*3 

281*3 281*6 281*9 282*2 282*0 281*7 281*5 280*9 280*2 279*5 


139 2 145*5 151*7 158*1 164 5 171*0 177*5 384*2 

783 9o*7 106*7 124*3 142 3 1603 1765 189*7 

288*3 287*0 285*6 284*4 283*3 282*3 281*8 2813 

254*5 263*9 253*2 253*0 252*8 252*4 252 6 252*9 

434 502 568 63 4 69*9 75 9 81*9 877 

84*9 102*4 120 8 138 9 156*8 170*4 179*9 180 8 

327 4 326*7 325 6 824 6 3231 322*0 820 4 319 2 

266*6 265*9 265*1 264*7 264*2 263 7 263*7 263 8 

152*7 158*6 165*0 171*2 177 7 184*2 190*9 1 97 8 

98*6 116 9 1848 150 L 161*6 365 0 159 7 153*7 

3*2 3*9 4*1 3 9 3 6 2 7 18 0 3 

278*7 278*0 277*3 276*6 2760 275*4 275*2 276*1 


1727 Mars 

Merc. 

Jup. 

Sat. 


1728 Mars 
Merc. 
Jap. 
Sat. 

1729 Mars 
Merc. 
Jup. 
Sat. 

1730 Mars 
Mero. 
Jup. 
Sat. 


1731 Manf 
Herd. 
Jap. 
Sat. 


1732 Mars 
Mero. 
Jup. 
eat. 

1733 Mars 
Merc. 
Jup. 
3af>. 

1734 Mars 
Merc. 
Jup. 
Sat. 


1735 Mars 
Merc. 
Jup. 
Sat. 


1736 Mars 
Merc. 
Jnp. 
Sat. 


345*4 853*2 309*8 
16*6 25 1 23*9 

12*4 14*8 17*2 


39*9 4i*0 440 


1*0 8*8 10*2 
337*6 842*8 355*8 
68 0 69*6 71*4 

313*9 314*8 315*7 

173*2 170*0 167*8 

334*1 349 6 7*6 

97*6 98*3 99*2 

325*1 326*1 327*2 


16*2 

345*2 


226 1 
359*9 
162*7 
347*9 

30*9 
12 6 
196*8 
3596 

261*1 
15 3 
203*5 

11 6 


23*4 

3*6 


2264 

m 

161*6 

3491 

380 
27*4 
194 5 
09 

2664 

170 

2298 

12*5 


30*6 

22*5 


225*4 

35*0 

160*6 

350*4 

4t*7 
37 6 
194*3 
2*2 

271 2 
10 1 
228*8 
14 2 


45*7 52*1 58 7 

353*0 3481 353*3 
262*4 262*7 263 0 
24*0 253 26*6 


332*3 3442 


0*0 


364 377 39*0 


30 60 90 120 150 180 


7*3 

15*9 

23*3 

30*7 

37*8 

45*0 

51*9 

16*8 

J6*3 

25*5 

40*3 

57*6 

762 

94*9 

19?6 

21*9 

23*3 

26*6 

28*8 

30 8 

32*8 

293*7 

293*6 

293*6 

293*0 

293*2 

292*6 

292*2 

135*3 

138*5 

142*4 

1467 

151*5 

1567 

1620 

3*9 

17*7 

34*8 

53*3 

72*3 

90 9 

1080 

46*6 

48*7 

51*1 

53*5 

558 

6S*1 

60*4 

3051 

305*3 

305*5 

3057 

3J53 

304*9 

3046 

23*5 

30*8 

379 

45*1 

52*2 

59*1 

660 

13*2 

30*4 

49 4 

68-3 

86*2 

101*0 

110-9 

73*3 

75*1 

77*2 

79-5 

81*7 

841 

86*4 

316*6 

317*0 

317*6 

318*0 

317*9 

317'6 

317*6 

166*3 

166*4 

167*7 

170*2 

173*4 

177*2 

181*6 

259 

44*9 

63*7 

78*9 

91*1 

94-2 

88*4 

100*5 

101*8 

1037 

105*3 

107*4 

1094 

111*5 

323-2 

328*9 

3295 

330*1 

3303 

3304 

330*5 

37*7 

44*7 

518 

69*6 

65-4 

72-3 

78*9 

409 

57 3 

70*0 

75*4 

71*0 

650 

88*0 

128*9 

129*6 

330 4 

131-4 

132*8 

134*4 

136*1 

339*8 

340*7 

341*5 

342*4 

342*8 

843*2 

3436 

223*6 

2208 

2179 

2155 

2139 

218*7 

214*4 

48*8 

560 

53*6 

46*5 

47*5 

57*8 

730 

159*7 

1593 

159*3 

159*2 

160*9 

160*7 

101*6 

351*6 

352*7 

3538 

354*8 

355*4 

866*0 

356*7 

51*5 

58*3 

65*1 

71-8 

783 

84*7 

91*4 

85'4 

28*2 

27 1 

364 

50*6 

68*5 

80*3 

392*9 

1917 

190*5 

189*8 

189*4 

189*4 

1896 

3*5 

4*7 

5*9 

7*0 

7*8 

8*7 

9*6 

275*2 

279*3 

282*9 

2858 

289*0 

288 T 

2875 

7 1 

14*7 

28*2 

45*6 

63 6 

826 

101*4 

227*9 

226*6 

2252 

223 9 

222*7 

221 6 

220-8 

156 

164 

18*2 

19 5 

20-5 

21*5 

22*0 

65*1 

71*6 

78*0 

84*6 

908 

97 3 

103*7 

6*1 

22*6 

408 

59*9 

78 6 

962 

1111 

262*7 

262 1 

2614 

260*2 

2590 

257*7 

256*3 

27*8 

29*2 

306 

32 0 

33*2 

34*4 

35*5 

305*3 

312*0 

3186 

3250 

381 2 

337*1 

342 9 

17*9 

80*8 

55*8 

740 

89-9 

101*4 

104*9 

295*9 

296 7 

296*8 

297 0 

296*8 

295*8 

2950 

40*4 

41 7 

43*0 

444 

45*7 

47*0 

48*2 

Till. 

Vrsch. 

Dhan. 

Mak. 

Kum. 

Mia, 

A8VJ1. 

210 

240 

270 

300 

330 

360 

13*3 


58 8 65*5 72*2 78*7 85*3 91 5 97*7 103 8 

112*9 129 3 142*2 147*9 144*5 137*5 

34*5 36*3 37*7 38*7 39 6 39 9 


107-8 

173*6 

1797 

1860 

192*4 

199*0 

205-8 

212*5 

122 0 

130*0 

128*7 

121-4 

120*5 

1290 

1427 

159*2 

62*9 

64*9 

670 

08-8 

70*6 

71*8 

73 2 

74*0 

3040 

303*4 

3026 

301*8 

301*0 

800*2 

299*7 

299*2 

73*7 

79 3 

85*9 

92-4 

98-9 

105*2 

111*4 

*1177 

112 2 

105 2 

102*1 

108*5 

121*6 

138*0 

156*6 

173*2 

86*6 

91*0 

932 

95*3 

97*4 

99*4 

101*5 

1031 

317*0 

316*5 

315*8 

315*0 

314*2 

3134 

312*7 

312*0 

186*6 

191*9 

197*7 

203 6 

209*8 

216*9 

2228 

229*7 

83*5 

88*8 

100*9 

1167 

1340 

152*1 

169*8 

186*9 

113*5 

115-6 

1182 

120 4 

122*7 

124*9 

126*9 

129*8 

380*1 

329*7 

3293 

828*6 

328*1 

3209 

326*1 

3 25 3 

85*7 

92-2 

98-6 

105*1 

111*7 

1179 

124*2 

130*3 

79*4 

94*9 

112 4 

130*6 

148*6 

105*5 

179*8 

189 2 

138*1 

140'L 

142*2 

144*1 

140*2 

148-7 

150-7 

152-9 

843*4 

343-2 

343*0 

842-3 

3417 

341 1 

340*3 

339*5 

216*5 

219*7 

223 6 

228*1 

233*1 

2387 

2447 

250 9 

90 3 

1038 

127*0 

144-6 

159*9 

1710 

174*7 

168*9 

162*9 

164*5 

106*3 

108*1 

170 1 

1722 

1741 

170*2 

356*7 

3569 

3669 

358*5 

850*1 

855*5 

3547 

353*9 

97*9 

104-4 

110*8 

117*3 

123*6 

129-9 

136*2 

142*6 

106*0 

1230 

139*3 

152*1 

167*6 

1548 

147*3 

148*8 

189*9 

190*8 

191*0 

192*9 

195*6 

196*2 

198*1 

200*1 

9*9 

10*3 

10*7 

10*5 

10*2 

10*0 

9*4 

8-6 


286*0 

118*1 

220*3 

23*2 


2831 278*5 
132*0 140*0 
220*0 220*3 
239 24*5 


2793 278*6 
1388 132*3 
220 6 221*5 
24*6 246 


279 7 281*9 286C 
130 3 138*8 152*2 
222*6 224*0 22 c > 3 
24*6 24*2 23 8 


P?' 1 US'S 122-7 1291 135-5 148 8 148-2 154-0 

12M 122-4 115-6 112-4 118-6 1816 147-fl 104» 

255-1 254-0 253-2 2524 252 8 2525 252 7 2533 

86 4 87 2 38 0 38 4 38-7 391 388 387 

347-9 852-4 866 2 3592 10 14 06 358-4 

99-1 94-1 98 8 1I0D 1264 143 8 161 5 2791 

293 7 292-3 290*9 2897 2886 287’fi 286 8 2864 
49*3 50-4 51-5 521 52-6 532 533 532 

Bhar. Krit. Rohi. Mrig. Ardh. Pnnar. Push. Asia*. 
26 7 40-0 68-8 66-7 80-0 93-3 1067 120-0 



TABLE V-B.—GBOOENTBIO PLACES OF PLANETS 


§L 


V r B-cont. 

Stars, A.D. 1637—A.D. 1999 ; Mercury, A.D. 1645—AD. 1999 ; Jupiter, A.D. 1656 
Baturn, A.D. 1617—A.D. 1999—rmt 


—A.D. 1999; 


ISO 

190 

200 

210 

220 

230 

240 

250 

260 

270 


280 

290 

300 

310 

320 

330 

340 

350 

360 

8 25 

m 2 

184*7 

223*6 

232*5 

0 5 
184*8 
201 5 
225*5 
2334 

0 15 
191*4 
2180 
227*5 
234*4 

0 25 
198*2 
226*5 
229*6 
235*4 

N4 

205 0 
229*0 
231*8 
236*5 

N 14 
212 0 
222*4 
234*0 
237*7 

N 24 
218*8 
217*4 
236*5 
238*8 

V 4 
225 9 
221*8 
238*5 
240*0 

D 14 
233-0 
233*1 
240 8 
2411 

D 24 
240*2 
249-3 
243 0 
242 3 

1723 

Jiii 3 
247*5 
265-6 
245 4 
243*3 
P 

Ja 13 
*54 8 
283*7 
247*3 
244 3 

Ja 23 
262*1 
300-7 
2496 
245 4 

P 2 
269*5 
317*0 
251*3 
246*1 

P 12 
277*2 
350 3 
253*1 
246 9 

P 22 

284 6 
337 6 
2545 
247*7 

Mr 4 
292*2 
'335-6 
256*0 
2480 

Mr 14 
299*8 
328*1 
257*0 
248*2 

Mr 24 
307*6 
3282 
257*8 
248*6 


















Mr 3 

Mr 13 

Mr 23 

7m 

1066 

260*5 

242*6 

74*3 

208*7 

252*0 

243*6 

77*2 
213 5 
253*6 
244*4 

79*1 
209*3 
255 4 
245*2 

80*2 

2025 

257*2 

246*4 

79*8 

203*7 

259*3 

247*5 

78*2 

213*5 

261*4 

248*6 

75*3 

228*0 

263*8 

249*8 

71*8 

213*9 

266*0 

251*0 

682 
2622 
268 3 
252 1 

1724 

65*6 

279*6 

270*6 

2532 

63*9 
296 2 
273*0 
251*3 

63*5 
310-1 
275 2 
254.4 

61*4 

319*2 

2777 

256-2 

662 
318*8 
^79 9 
257*1 

69*1 

312*3 

282*0 

258*0 

72*4 

309*7 

233*9 

258*5 

76-4 

317*2 

285*9 

253*9 

80*6 
330*7 
287 4 
2595 


















Mr 4 

Mr 14 

Mr 24 

101*0 

197*2 

281'6 

253*1 

197*8 

195*4 

281*9 

263*8 

204*7 
187*9 
28*4 7 
2545 

211*7 
186 7 
283*9 
255*3 

218*7 

194*9 

285*1 

256*3 

2259 

208*1 

280*6 

257*3 

2331 

2242 

288*4 

258*3 

240*4 

241*5 

290*5 

259*5 

247*8 

2500 

292-6 

260*7 

2553 

275*6 

2948 

201*9 

1725 

262*8 

2902 

290*9 

263*1 

270*3 

300*7 

299*4 

264*3 

2^8*0 
302 5 
301 7 
205-4' 

2S5*8 

295*8 

303-9 

266*3 

293*5 
291 6 
*06 5 
207 3 

3014 
297*2 
308 9 
268*3 

309*2 
30^*3 
311 2 
263*9 

317*1 
325*7 
313 5 
269*0 

324*9 
843 5 
315*7 
2702 

98*2 

1787 

318*2 

263*8 

98*3 

170*0 

3175 

264*4 

103*0 
176*3 
317*1 
205 0 

107*5 

188*3 

316*7 

265*5 

111*0 
203*9 
317 3 
266*5 

114*1 

220*9 

317*8 

267*3 

116-6 

238*3 

318*5 

268*3 

1177 

255*8 

319*8 

269*5 

118 2 
270*4 
3213 
270*7 

117*2 

282*0 

323*1 

271*8 

1726 

114 9 
285*7 
325 0 
273 8 

1117 

2S0*9 

3269 

2742 

107*8 
274*9 
329*1 
275 3 

104*1 

278*0 

331*3 

270*4 

101*2 
2887 
3336 
277 6 

99*4 
304 0 
336*1 
278*6 

99*1 
321*4 
33S 5 
279*4 

100*0 
339-9 
340 9 
280 3 

102*1 

358*3 

343*3 

281*1 

205*1 
157*5 
359 3 
276*0 

2115 

1687 

357*9 

276*3 

218*6 

183*6 

3566 

275*8 

225*6 
2004 
355 2 
2761 

233*0 

217*8 

354*3 

270-9 

240*4 
2348 
853 8 
277 8 

247*8 

250*6 

3534 

278-6 

255*2 

263*1 

353*5 

279-7 

263 0 
270*3 
353*8 
280*8 

270*8 

267*0 

354*0 

281*0 

1727 

279*4 
259*7 
355*7 
283 1 

286*5 

259-7 

356*8 

2843 

204*1 

268*5 

358*3 

285*4 

302 0 

2 s2 8 
. 0*1 
286*6 

309*9 

299*7 

2*3 

287*9 

317*7 

317*8 

42 

289*0 

325*7 

336*1 

6*5 

289*9 

3335 

3538 

8*7 

290*8 

341*3 

9*5 

11*1 

291*8 


















Mr 3 

Mr 13 

Mr 23 

109*5 

163*3 

am 

286*5 

115*5 

1799 

38*7 

286*7 

120*8 
197 8 
37*5 
2868 

126*0 

2L4*4 

33*4 

287*0 

131*0 

230*7 

34*8 

287*7 

1357 
244*5 
335 
288 4 

139*9 

252*8 

32*2 

289*0 

1435 

252*5 

31*2 

290*1 

146*7 

244*9 

30*2 

291*0 

148*8 

242*5 

29*7 

292*1 

1728 

150*2 
249 3 
296 
293*8 

150*2 

202*4 

29*7 

2945 

149*0 

278*5 

30*2 

295*6 

146 5 
296 2 
31*1 
296 8 

142*8 

314*3 

32*1 

298*0 

1393 
332*0 
33 3 
299 3 

136*7 
348*2 
‘ 35*0 
300*4 

1327 

1*0 

86*7 

301*5 

131*4 

6*8 

88*8 

30*2*5 


















Mr 4 

Mr 14 

Mr ‘24 

219*5 
176*6 
74 2 
298*7 

’226*6 
194*0 
75*0 
298“ G 

233*8 

210*8 

75*2 

298*5 

2411 

225*2 

74*7 

298*5 

248*5 

235*6 

74*0 

299*0 

256*1 

237*8 

73*1 

299*4 

263*7 

2316 

71*8 

299*9 

271*4 

226*4 

70*0 

300*8 

279*7 

230*6 

692 

301*7 

286*9 

2424 

67*9 

302*6 

1729 

294*8 

257*8 

67-5 

303*8 

3027 

275*0 

655 

306*0 

310*6 

292-8 

619 

306*1 

318*3 

3104 

646 

307*3 

8262 

3270 

044 

308*5 

3341 

340*3 

64*8 

3098 

341-8 

848-0 

65*2 

3110 

349*4 

346*1 

66*2 

312*2 

367*2 
339*0 
67*2 
313 4 

123*7 

100*5 

101*6 

311*3 

129*6 

205*8 

105*8 

311*1 

135 4 
217*9 
106*7 
310*9 

142*1 
223*4 
107*6 
310 5 

146*7 

218*2 

107*9 

310*8 

152*2 
210 8 
108*2 

811*0 

157*5 

212*9 

107*9 

311*4 

162*2 

222*9 

107*2 

312-2 

167*1 

237*4 
106 5 
312*9 

171*5 
253-9 
105*3 
313 6 

1730 

175*3 

2716 

1040 

314*7 

1788 

289*3 

102*7 

315*8 

181*5 
305 9 
101*3 
317*0 

183 2 
320*1 
100*0 
318*2 

184-2 
328 9 
98*9 
3194 

183*7 

329*2 

980 

320*7 

]S1*8 

321*9 

97*7 

3219 

178*6 

319*7 

972 

3231 

174*9 

3*27*0 

97*5 

324*4 

236*7 

1992 

1310 

324*6 

243*7 

206*2 

132*7 

324*2 

251*0 

204*8 

134*4 

323*7 

258 2 
197*1 
135*8 
323*2 

266*7 

195*7 

137*3 

323*3 

273*2 

204*0 

138*2 

328*4 

280 8 
217*3 
1389 
323*4 

288*6 
233 5 
139*5 
323*9 

296*3 

250*7 

139*6 

324*5 

304-0 

268*2 

139*3 

325*2 

1731 

311*8 
285 0 
138*9 
326*2 

319*5 
299*8 
137 9 
327*2 

3271 
310 2 
130*8 
328*2 

334*8 
312 3 
135*5 
329-5 

342*6 

306*1 

134*2 

330*6 

3500 

3()L*4 

132*8 

331*9 

857*5 

307-2 

131*6 

333*2 

5*0 

319*4 

130*5 

334*5 

12*3 

335*7 

1307 

335*8 


















Mr 3 

Mr 13 

Mr 23 

136*5 

1900 

155*2 

338*6 

142*6 

183*0 

157*3 

3879 

148*7 

179*4 

169*4 

337*3 

154*7 

185*4 

101*4 

336*7 

160*7 

197*6 

163*1 

336*4 

106*5 
213 0 
164*8 
338 2 

1724 

230*0 

166*2 

336*1 

178*1 
247 4 
167*6 
330*4 

183*8 

264*5 

168*0 

330*8 

189*4 

279*7 

109*2 

337*2 

1732 

194*7 
291 3 
169*6 
338 l 

199*7 

295*7 

169*9 

3390 

2"4*8 

290*8 

169*9 

339*8 

209*6 

2847 

10J*2 

340*9 

213*7 

287*5 

163*3 

342*1 

217*7 

298*6 

167*1 

343*3 

221*2 

313*9 

166*0 

344*6 

223*7 

331*4 

164*7 

3459 

226*0 

3500 

103*4 

847*1 


















Mr 4 

Mr 14 

Mr 24 

2575 

1H32 

178*4 

3531 

264*1 

167*0 

1809 

352*8 

271 1 
177 9 
182 8 
851*5 

278*1 

19-'*9 

1852 

35C*7 

285*8 
209*0 
187*3 
350 3 

292*7 
220*9 
18 >*4 
349*8 

300*2 
244*1 
191*3 
349 5 

307*5 
259*8 
193 0 
349*0 

3148 
272*5 
194*8 
349 8 

3222 

299*0 

190*4 

3499 

1733 

339*6 

276*2 

197*3 

350*5 

337*0 
209*1 
198 6 
351*2 

344*6 

268*9 

199*2 

351*8 

351*7 

278*5 

199*9 

352*9 

359*0 

292*9 

199*3 

354*0 

6t 

309*5 

199*7 

3551 

13*1 

327*8 

199*4 

356*3 

20\3 

3459 

1984 

3576 

27*2 

4*1 

197*4 

353*9 

148 8 
158*2 
202*2 
7*9 

155*2 

172*6 

204*4 

7*1 

161*3 
189 l 
206*3 

6*3 

167*7 

206*5 

203*5 

5*4 

173*8 
2*23 8 
210*7 
4*9 

180 2 
240*2 
218*2 
4*2 

186*4 
253*6 
215 1 
3*6 

192*5 

262*0 

217*3 

3*5 

198*6 
261 6 
219 6 
3*3 

204*9 

2*4*4 

221*5 

3 2 

1734 

211*1 
251*5 
2233 
3 6 

217*3 

253*5 

225*1 

4*1 

223*4 
271 9 
226*6 
4*5 

229*4 

2881 

227*2 

5*4 

2354 

30-vo 

229*4 

63 

241*4 
324 l 
229-9 
7*J 

247*0 

342*0 

230*5 

8*3 

2528 

3583 

230*7 

9*6 

258*3 

no 

230*8 

10*8 

289*2 

108*5 

2271 

23*2 

293*8 

184*8 

2i9*0 

22*4 

299*1 

203*3 

231*0 

22*9 

?04 6 
2200 
233 1 
20*8 

310 5 
2346 
2354 
20*0 

316*6 
244 7 
237*5 
19*3 

322*9 

2467 

239*9 

18*5 

829*5 
210 3 
242*1 
17*9 

335*9 

235*4 

244*4 

17*5 

342 4 

240*3 

246*5 

17*2 

1735 

349*1 

251*7 

218*8 

17*3 

355*8 
267 5 
2509 
17*5 

2*4 
284 3 
252*9 
17*7 

91 
302 4 
2549 
18*4 

15*7 

320*8 

256*9 

192 

22*8 

3307 

258-5 

19*9 

29*0 

350*6 

2599 

210 

35*5 
358*3 
261 0 
22 1 

42*1 
356*7 
263 0 
23-2 


















Mr 3 

Mr 13 

Mr 23 

161*0 

132*7 

254*4 

38*3 

167*4 

199*7 

255*7 

37*7 

1741 
214 9 
257*4 
37*0 

180*3 

226*6 

259*1 

30*2 

186*9 
231 4 
261*1 
35*4 

193*4 
227 0 
263*1 
34*6 

2000 

220*3 

265*0 

337 

208*6 

222*0 

267*3 

83*1 

213*2 
232 2 
269*5 
82*5 

2197 
240*7 
271 9 
31*9 

1736 

226*6 

263-5 

274*1 

31*7 

2333 

281*2 

276-4 

31*6 

240*0 
298-9 
27'*8 
31*5 

240*8 

315*6 

281*1 

321 

253*5 
329 8 
281*6 
32*4 

200*4 

389*0 

2857 

32*9 

207 4 
339*4 
287-7 
33*9 

274*3 

332*4 

289*6 

34*8 

281*2 
310*1 
291 6 
85-8 


















Mr 4 

Mr 14 

Mr 24 

356*6 
195 2 
2862 
53*3 

353*5 
208 3 
280*0 
C-2-8 

351*9 
2!6*4 
287 l 
52*3 

351 5 
213 4 
288 0 

518 

3523 

2C5*9 

2894 

510 

354*0 

204*5 

290*6 

50*2 

356*5 

213*0 

292*4 

49*3 

359*8 
220*6 
294 2 
48*6 

8*6 

242*7 

296*3 

478 

7*9 
260 0 
298*5 
47'0 

1737 

12*5 
277 5 
300*7 

467 

17 5 
294 4 
312-9 
46*4 

22 9 
309 5 
3052 
45*9 

28*3 
319*9 
307 8 
401 

33*7 
322 5 
310*2 
46*3 

39*5 
810*3 
312 3 
46*6 

45*5 

311-7 

315*7 

47*3 

51*3 

316*7 

317*2 

48*0 

67 1 
829*4 
319*0 
48*7 

Wag. 

133*3 

; P. Phal, C. Phal. Hasta. Ohifc. Srafci. 
H07 160*0 173*3 lS^e*7 200*0 

Visa. 

213*3 

Anar. 

226*7 

Jyeah. 
1 240*0 

Mala. 

253*3 

P. Ash, 
266*7 

. TJ. Ash, Srav*. Dan. Satab. 
280*0 293*3 306*7 320*0 

P. Ilhi,l. U. Bhad. Kerati. 
333 8 316 7 36C0. 




TABLE V-B.—GEOOENTRrO PLACES OF PLANETS 



Geocentric Places of Mars, M 


Bay of 1.8. Y. 

Eng. dale . 
V737 Mara . 
Mere. . 
jJnp. . 
Sat. 


1788 


Mars 

M^rc. 

Jap. 

Sat. 


10 20 30 40 


TABLE 

rcury, Jupiter, Venus and Saturn for every tenth day of current cycle, 

Venus, A.D, 1765—A. D. 1999* 
50 60 70 80 90 100 110 120 130 140 150 160 m 


Mr 29 
60 4 
337-8 
3207 
49*3 

304*4 
351 3 
348-6 
62*5 


Ap 8 
66-5 
355-3 
3227 
50*7 

311-8 

10-2 

3510 

63-5 


Ap 18 
725 
13-8 
324-7 
61*9 


Ap 28 
78*6 
32*8 
326*8 
530 


My 8 
84-7 
61-3 
328-3 
54*3 


My 18 My 28 Je 7 Je 17 
90 8 97*1 103-3 1094 
67*9 80-6 86-4 82-1 


329-7 

55*6 


319-4 3288 334*4 
28*5 45*6 59-6 

353 3 355*6 357*7 
64*7 65'7 67*0 


381*0 

56-8 


3418 349*2 
66 7 64-7 

359-9 2 1 

683 69*5 


3818 

58 3 

856*3 

57-6 

38 

709 


832*2 

59-7 

3 3 
58*5 
6 3 
72*2 


Je 27 J17 
115*8 121-9 
75-8 787 
332-4 332*4 
61-0 622 


10-3 
69*2 
68 
73 5 


16*8 

831 

7*8 

74-8 


J117 
128-3 
897 
3320 
68-4 

23-3 

100*3 

8-6 

76-1 


J1 27 An 6 Au 16 Au 26 S-5 

134 6 141-0 147*4 1537 160-3 

1Q4Q 122-2 140 3 168 3 J74 8 

331 2 330*3 3290 3275 826 2 

64*7 65-4 66-3 67*1 06 


S 15 
266*7 
189?. 
334-7 
681 


29-5 35*4 41-1 461 60*7 548 

118-5 1370 1540 169*4 180 7 183-8 
91 8-7 8-3 73 82 

77 A 78*5 79'5 805 8.1*1 81*7 


1739 


Mars 

Merc. 

Jup. 

Sat. 


763 816 

60 23-3 

16-9 184 

75 9 76-8 


870 
37 8 
20*8 
77 6 


92*7 
46 7 
232 
78*5 


98*5 
465 
25 5 
79-6 


1041 
30 4 
27*9 
809 


1100 
38-3 
30 2 
82 1 


110-0 

46*6 

326 

833 


121-9 128 1 134-2 140-5 1 46 8 153 2 159 5 166 1 172-5 1791 

61.0 781 90-6 114 9 132 9 148*9 101*7 1674 164*0 1570 

34 8 36 6 38 7 40 3 41*8 43*1 44*0 44*8 45 1 45 1 

84 7 85-9 873 88*7 901 01*2 923 93 5 P4 4 95 2 


1740 Mars 
Merc. 
Jup. 
Sat. 

1741 Mars 
Merc. 
Jup. 
Sat. 

1742 Mars 

Merc. 

4 up. , 
Sat. . 


1743 Mars ... 
Merc. ..*• 
Jup. 

Sat. ... 


1744 Mare 
Mero. 
Jup. 
Sat. 

1745 Mars 
Hero. 
Jup. 
Sat. 

1746 Mars . 
Mere. . 
Jup. 
Sat. 


1748 Mars 
Mere. 
Jup. 
Sat. 

1749 Mars 

M ere. 

Jup. 

Sat. 

1/5u Mars . 

Merc. . 
Jup. 
Sat. . 

Eng. date . 
1751 Mars 
Merc. 
Jup. 
Sat. 


3*22*2 330-0 337-8 345 6 353 0 

160 266 281 21*2 18*2 

43*8 46-0 48*1 50*2 52 3 

89*5 90*1 90-7 91*3 924 


95 0 98*8 103 2 

9-6 4-2 3590 

72 1 731 752 

103-3 1036 1039 

3391 346-9 354*6 

S40-8 843o 354-3 
101*9 102 5 103'2 

117 2 117*2 117 2 


119*1 120 7 123*3 

333 3 348 1 5 5 

138*8 1333 1331 
130*8 


108*0 
. 4-1 
76*9 
104*3 


118*2 

166 

78-9 

105-1 


0-6 

25*1 

54-9 

934 

118*3 
32 9 
81-0 
100*0 


8*1 15-4 22-6 29‘7 36’7 43*4 502 56 7 628 

38-9 56-6 73 9 02*6 110 9 127*8 142 0 149 6 148*8 

57*2 59-5 61-9 64*2 66f> 68*7 707 724 741 

94*5 95*3 969 98*2 99*6 100*9 102*3 103*5 104*7 


1240 
51 1 
83-0 
106*8 


129-4 

70-0 

852 

107-9 


135*3 

890 

87-6 

109-0 


1412 147 1 
105‘9 121*4 
899 92*1 
1105 111-5 


153-4 

1316 

94-5 

112-8 


1311 


355-2 
343 1 
167*4 
144*8 

1540 
3577 
201-4 
158 2 

10*4 

11-3 

2350 

171*4 


130-5 


2-6 10-3 

1*5 20 3 

1661 365-1 

144-3 143 8 

152-2 151*6 
156 83-5 

200-2 199*4 

1576 1670 

17*8 251 
26 9 37-5 

2340 233-4 
170*7 1700 


Merc. ... 
Jup* ... 
Sat. 


16-4 207 150 


2*3 

- 9-9 

17 3 

24G 

31 9 

391 

. 103 

28-2 

471 

661 

84-2 

100-0 

1042 

105-6 

100 9 

108-8 

110-8 

1127 

117*3 

1180 

118-7 

110-2 

120*2 

121-2 

1265 

1308 

1347 

139*6 

144-7 

1501 

24'4 

43 4 

61*8 

78-3 

91*3 

970 

133 2 

133-5 

1H4-3 

135*4 

136 5 

1380 

130*4 

130-8 

131*1 

1316 

132*4 

133*2 

177 

25-4 

32-4 

897 

45*7 

53-7 

3<S*9 

561 

701 

77*5 

75 9 

68-7 

104-2 

163 5 

1034 

1033 

163 5 

164-5 

143-5 

143-6 

148*8 

143*8 

144-4 

145 1 

152 1 

153-8 

156-4 

159-8 

163 9 

168-3 

48-4 

57-6 

580 

50-9 

4S 9 

574 

1975 

1904 

1954 

1943 

193 8 

193-6 

156*4 

153 2 

150*2 

1561 

166-4 

150-S 

32-3 

39*5 

46*6 

53*5 

604 

67*3 

39*2 

326 

29-4 

36 0 

49-4 

660 

2327 

231-4 

2301 

2287 

2270 

226-3 

169*3 

169*0 

168*0 

168-2 

168-4 

168 6 

198-2 

395*1 

193 4 

1930 

1940 

195-9 

9-9 

14*4 

27-1 

43 3 

61 5 

80*6 

267-3 

207*0 

2664 

$65*4 

2612 

262*9 

1819 

181 4 

180-9 

1803 

1803 

180*3 


25 3 323 39‘2 463 63-0 

857*7 351*2 353*8 5-2 20*7 

$901 297*8 2901 300 3 301*3 

1967 195 9 1951 104 4 193-7 

249 4 253*2 2560 2591 260 8 

834-2 343-3 858 2 16 0 347 

324 4 326*6 328*8 3306 332 4 

20S-9 208*1 207-4 206 6 205 9 

39 9 46 6 63*1 50-7 66*5 

336 5 35T4 11 7 80 6 49 3 

352 1 354-5 356*9 359*3 l-g 

220 7 220 0 2J9 3 218 7 217*9 


59*9 66-7 

38-0 57-3 

301 H 301-8 
1931 1924 

261*3 260-9 
53*7 72*2 

8340 336-2 
205-0 204 4 

78 V 79-6 

66-4 80-5 

3*8 6 7 

2171 216-3 


733 800 

760 93-9 

301-4 300;9 
192-2 1920 

2590 257-0 
88-8 1017 
330-3 337 0 
204-0 2036 

86-1 92 5 

88 6 86 8 

7*7 »-4 

2157 215*1 


46-2 52-9 69-7 

111 8 115*4 109 7 
114 8 117-0 119*0 
122*2 123*5 124 8 


1596 165-9 1723 
1£25 125-2 1223 
96 7 99*0 101 0 

1141 315 4 1107 

66-5 73*0 794 

104-4 108-4 1208 
121-2 123-6 125 6 

126*0 127*8 128*6 


08-9 74*8 80*3 

141-2 140*1 147 9 

75 8 77 2 78-2 

106-0 1 07-0 1081 

178*8 1857 192-3 
128 8 1 41 3 1 67-1 
103-2 1050 1008 
118 0 119M 120-2 

85-6 91-9 97-9 

136*1 153-3 171-0 
127*9 130-2 132*1 
129-9 131 1 182*3 


155-7 1616 167-4 1728 


932 867 88-9 

139-6 141-4 143-4 


99-9 

145-4 


179-9 

114-9 

147*5 


186-5 

132*1 

149*6 


1930 

150*0 

151-8 


199-8 206-7 
167-7 184*3 
154-0 156-2 


605 67*5 
69 0 ,787 
165*4 1666 
145*7 1467 

173-3 178-6 
71-6 88-4 
193-0 193-9 
157*2 158 1 


74*2 80-8 87*3 


Mr 30 Ap 9 Ap 19 Ap 29 My 9 My 19 My 29 Je 8 Je 18 

2/6*4 2827 289 0 295 8 301 3 307 1 312*5 3177 322-4 

849 1 7*9 26*5 43 9 59 0 687 69*2 62 1 60 0 

19-9 228 24-7 277 29*6 31*9 342 86-6 387 

232*2 231-7 231*3 230*5 229*7 228 9 228 2 227-5 226*8 


73 9 

80-6 

873 

93-9 

100*8 

84*0 

1027 

121-0 

437-8 

151-8 

225-5 

224 8 

224-4 

2244 

2248 

168*7 

169*4 

170-1 

170-8 

171-8 

1989 

202 5 

206-8 

211*8 

2170 

98*9 

116 3 

131*3 

141 5 

142-8 

261 0 

260*3 

259-1 

258-1 

267*3 

1802 

1806 

181 1 

181*6 

182 5 

S6-0 

93-3 

996 

106*1 

112-6 

110-2 

121-6 

125*6 

120-2 

1147 

300*2 

299-2 

297-9 

296-6 

295-2 

191-0 

191-9 

192-2 

192-5 

19^2 

2548 

252 1 

250*5 

251-5 

253 1 

107-6 

103*7 

97-4 

900 

109*9 

337 4 

3377 

337*2 

336*7 

3357 

203-2 

203-2 

203*2 

203 8 

2039 

98-9 

1053 

111 7 

118*2 

124-5 

796 

79-0 

88 0 

102*7 

120-2 

10-9 

12 2 

18*1 

13-7 

14-1 

214-6 

2144 

2144 

2143 

2146 

Je 28 

J] 8 

Jl 18 

Jl 28 

Au 7 

3265 

3300 

832*2 

333*3 

332-7 

67-8 

81-6 

98-3 

116-3 

134-0 

40-8 

42-7 

44-4 

462 

47-4 

2259 

225*8 

225-4 

225-2 

2254 


93-7 

100-0 

1062 

112*4 

146-6 

163-7 

17839 

189 9 

173-4 

175-5 

177-5 

179-7 

159*2 

152*4 

158-7 

154-0 

202*5 

203-1 

ais-9 

2277 

168-6 

171-3 

1771 

1734 

198*3 

199-8 

201 "S 

2035 

162 0 

363-1 

16*-3 

165-0 

106-6 

113-0 

119-3 

325-5 

159-2 

158*7 

1511 

149-9 

225-5 

220 4 

227-6 

2290 

172-9 

173-9 

1751 

170*3 


118*9 1 25-4 1 31 7 137-8 
J18-7 130-4 145-7 302-8 
2940 292 9 292*0 2913 
194-0 194*7 196*8 190'S 

2559 259-4 2640 269*0 
124-0 141-7 159 5 1771 

334-5 833-2 381 8 380*4 
204*5 205*0 206 9 2068 

1*0*9 137*3 143-6 152*0 
138*3 356-0 172-8 188 3 
13-0 13 6 130 11*9 

214-9 215-4 216-2 217*1 


Au 17 Au 27 
3311 328-7 
1522 167-7 
48 5 49-4 

2256 225-8 


8 6 S 16 
320-3 3247 
180*7 186-4 
49-8 499 

226-5 227*1 


^ Vo h ' M flo h St’S? K Z Tal Vr80h - Dhan Mat. Kum. :Min. W Bhar. Krit. Bohi. Mri«! Ardh. P„ n ar. Posh. A.le. 
. 0 210 270 300 830 360 13*8 267 400 53 - 3 667 80-0 93-3 1007 lJJO-O. 





fP*Xh»cc»t. 


Mars, A.D. 1637-A D. 1999; Mercury, A.D. 1646—A.D, 1999; Jupiter. AD. 1656-A.D. 1999; 
Saturn, A.X>. 1617—A D. 1999. 


180 

190 

200 

210 

> 220 

230 

240 

250 

260 

270 


280 

290 

300 

310 

320 

330 

340 

350 

360 

-8 25 

0 5 

O 15 

O 26 

N4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja 8 

Ja 13 

Ja 23 

i 2 

F 12 

F 22 

Mr 4 

Mr 14 

Mr 24 

1731 

179*8 

1866 

198*2 

199*9 

206*7 

213-6 

220-4 

227*4 

234*4 

1738 

241*5 

2487 

256*0 

2033 

270-5 

278*1 

2865 

292*9 

300*5 

198*5 

199*2 

192*0 

188*4 

194*6 

206*7 

222*1 

239*4 

256*8 

273*9 


2892 

3008 

306 5 

300*3 

294*2 

297*4 

3083 

323*8 

341-4 

323*7 

322*8 

322*3 

321*8 

321*9 

3223 

323*2 

324*2 

325*6 

827 2 


328"8 

330*8 

332*9 

335*1 

337*5 

339*8 

342*2 

344*7 

347-1 

68*1 

67-9 

67-0 

67*4 

60*7 

06-7 

66 8 

64*4 

03*6 

62-7 


62*1 

61*5 

00*8 

007 

00*6 

60*5 

61*0 

61*5 

62*0 

57*9 

60*2 

61*4 

61*4 

601 

67*4 

546 

514 

48*8 

473 

1739 

46*8 

478 

49*7 

52-4 

56*8 

506 

039 

68*7 

730 

178*2 

172*6 

176*2 

187 2 

202 1 

2190 

230*2 

253-3 

269*1 

281-9 


288*5 

285-0 

278*5 

278*8 

287*8 

302*2 

819-4 

337-7 

356*3 

50 

3*6 

2 3 

0*7 

3597 

359*1 

858-4 

358*4 

358*5 

859 1 


859-9 

1*1 

26 

44 

6*1 

8*1 

10-2 

120 

14*9 

823 

82*3 

823 

82*3 

81*8 

81-3 

80-8 

799 

79*1 

78-3 


77*5 

76 8 

70*0 

75-7 

76*3 

74*9 

75*1 

75*4 

755 


















Mr 3 

Mr 13 

Mr 23 

185*7 

192 6 

1994 

206-2 

213*3 

220*4 

227*4 

234*7 

242*0 

2494 

1740 

266*0 

264*2 

271*8 

279-4 

2871 

294*8 

802*6 

310*6 

318*2 

158*0 

107 6 

182*1 

1984 

215*7 

232*9 

2491 

262*8 

2712 

270*6 


2634 

261 1 

2080 

281*4 

297*7 

815*8 

334*1 

352*2 

8*5 

447 

44*1 

43*1 

41*9 

40*5 

38'7 

87*9 

36*5 

35*7 

34*9 


346 

34 6 

34*8 

85*6 

806 

37*6 

89*1 

40*8 

425 

96*0 

96*3 

96*5 

90*8 

96*6 

96*3 

961 

95*3 

94*6 

93*8 


931 

92*2 

91*3 

90*8 

902 

895 

89*5 

894 

893 


















Mr 4 

Mr 14 

Mr 24 

85*4 

90*4 

94*6 

98*1 

101*2 

103*4 

1045 

104*4 

1082 

100*4 

1741 

96*7 

93*0 

89*7 

87*0 

861 

86*2 

87 6 

900 

93‘tf 

161*7 
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TABIiU 

Geocentric Places of Mars, mercury, Jupiter, Venus and Saturn for every tenth day of current cycle 


Venus, A.D. 1765-A.D. 1999 , 


Day of I.S.Y. 
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269-4 

2681 

266-7 

265 6 

2641 

263 0 

2623 

2616 

261-4 

26t*6 

262*0 


Sat. 

... 

3200 

320 9 

3219 

322-9 

323'4 

3240 

324*6 

324‘5 

324*5 

324 5 

324-0 

323-5 

323*0 

322*2 

321-4 

320*7 

319*9 

319*2 

Eng 

. date 

... 

Ap 9 Ap 19 Ap 29 My 9 My 19 My 29 

Je 8 

Je 18 

Je 28 

Jl 8 

Jl 18 

Jl 28 

Aa 7 Aa 17 Au 27 

8 6 

S 18 

S 26 

1760 

Mars 


1386 

138-3 

138-9 

1409 

143*6 

1470 

151*0 

155*5 

160 5 

165*8 

171-5 

177-2 

183*2 

1895 

196-0 

202*5 

209-2 

216*2 


Merc. 

... 

16*7 

23-4 

199 

13 3 

14*9 

261 

41*5 

59 6 

78*1 

96*0 

114-4 

130-4 

142-2 

1461 

140-6 

134-7 

138*8 

149'5 

-i v.' 

Jap. 

... 

800*1 

301-8 

303*5 

304 6 

305*6 

306*3 

306-5 

306*6 

306*1 

305*4. 

304 5 

303-3 

302 0 

300*5 

299*2 

298*1 

297-0 

298-3 


Sat. 

... 

331-2 

3323 

333 4 

3345 

335 3 

3360 

336*8 

337*0 

337*0 

337-5 

337 3 

8370 

336*7 

3300 

3358 

334-5 

333 7 

332-9 

1761 

Mari 

... 

4*6 

12-1 

19*3 

267 

33*8 

410 

48-2 

55-2 

62*1 

68*8 

75-6 

82*4 

88'7 

95*3 

101*9 

108-2 

114*4 

1204 


Mero. 


2*3 

354-9 

355 1 

4-3 

19-2 

36-6 

■ 54-7 

73-8 

91*9 

109*2 

121*6 

128-3 

124 7 

117'8 

1196 

129*4 

144*2 

100-9 


Jup. 

... 

328*3 

330*6 

332-7 

3346 

330-7 

338*3 

339*6 

340-9 

341*8 

342-4 

342 6 

342-4 

342*0 

841*1 

340*1 

338 8 

8376 

330-1 


Sat. 


342*5 

3437 

344*9 

346-2 

8471 

348 1 

849*1 

849-6 

350-2 

350 6 

350 6 

350-5 

350*4 

349-9 

349-4 

348-8 

348*0 

347*2 

1762 

Mars 

.... 

184-8 

181*4 

178 1 

1761 

175*0 

175*4 

177*1 

179*7 

1830 

1871 

191-8 

1907 

202*5 

208*3 

214*1 

220 5 

227*0 

233-7 


Mere. 

... 

835*0 

3429 

356*7 

13-9 

82*6 

51-0 

70T 

87 4 

1013 

109-7 

108 5 

101*3 

100*4 

10.9 0 

123*2 

139-7 

157-5 

175 0 


Jup. 

... 

3560 

358-2 

0*6 

3*0 

5*5 

7*7 

9*7 

11.8 

13*7 

15*2 

16*6 

17*8 

18*5 

190 

19*1 

18-8 

J8*3 

174 


Sat. 

... 

354*2 

355-5 

356 3 

3581 

359*2 

0*4 

1*4 

22 

2*9 

37 

3*9 

41 

4-4 

4-0 

3*7 

33 

2-6 

1*8 

Eng. date 

... 

Ap 10 

Ap 20 Ap 30 My 10 My 20 

My 30 

Je 9 

J* 10 

Je 29 

Jl 9 

J! 19 

Jl 29 

An 8 Aa 18 

Au 28 

S 7 

S 17 

» 27 

1763 

Mars 

... 

19-5 

267 

33*8 

49-9 

47*8 

54*3 

61*5 

68-3 

75-2 

81'8 

88*4 

94-9 

101*5 

107-8 

114*3 

120-6 

126*8 

133*3 


Mero. 


3360 

351 3 

9*8 

28-3 

48-0 

64-9 

80T 

90-2 

91*2 

84-0 

81*2 

88-4 

101*8 

118-2 

135 9 

153-9 

171*4 

187*1 


Jap. 

... 

23*7 

26'0 

28*4 

30*8 

83 2 

38*0 

37*8 

403 

42*6 

4*1*6 

40*6 

48‘6 

501 

578 

529 

53-8 

54*5 

54*7 


Sat. 

... 

6*1 

7-4 

8*7 

100 

11*2 

12-5 

13-7 

14-6 

15*0 

16*6 

17*1 

i7-e 

1ST 

18*1 

18*0 

179 

17*4 

18-8 

Eng. date 

... 

Ap 9 Ap 19 Ap 29 

Mr 9 My 19 My 29 

Je 8 

Je 18 

Je 28 

Jl 8 

Jl 18 

Jl 28 

An 7 

Au 17 

Au 27 

S 8 

8 16 

S 26 

1764 

Mars 

... 

235*5 

237*1 

237 9 

237 5 

236*0 

233-9 

230-6 

2285 

226'7 

2262 

226*7 

228 7 

231-7 

2355 

240' 1 

245*2 

250-9 

256-7 


Mere. 

.*• 

346-9 

55 

24-4 

42-4 

58-3 

09-9 

730 

669 

62T 

68-0 

.80*2 

96-3 

114-2 

132*4 

150 3 

166-2 

180'4 

188-2 


Jap. 


613 

63*3 

55*4 

570 

59*7 

61*9 

64*4 

667 

690 

714 

73*7 

75-8 

73 0 

800 

820 

88*6 

85 2 

86 3 


Sat. 

... 

18*3 

196 

209 

22*3 

23-6 

249 

20*2 

27'4 

28*5 

29*6 

30*3 

31*1 

81*8 

320 

32*3 

32-5 

32*2 

31*8 

1766 

Mars 

... 

34-1 

410 

47*8 

546 

61*2 

08*0 

74*6 

81*1 

875 

94*2 

100*7 

107*0 

1135 

120*0 

126-2 

132 5 

138 9 

1453 


Mero. 

... 

1*6 

198 

361 

48-4 

537 

49-4 

43 3 

46-9 

58-5 

74-2 

92-0 

110 6 

128-8 

145-8 

181-2 

170-6 

171*9 

105-2 


Jap. 

... 

801 

814 

82*7 

84’2 

860 

88*1 

90 0 

922 

94*5 

90*8 

99*0 

101*3 

103*6 

106 7 

1079 

n 0 -i 

112*1 

113*9 


Yen. 

... 

344*0 

356-5 

9*0 

21*1 

33*6 

460 

582 

705 

82-7 

94‘9 

107*4 

119-2 

131-5 

243 7 

156*1 

168 2 

180-6 

1930 


Sat. 


30*6 

31*9 

33*2 

34-5 

35 9 

37*2 

38*6 

39*8 

41*1 

424 

43*4 

44-4 

45*4 

458 

46*2 

46*7 

46*7 

46 6 

Mesh. Vrsh. 

Mith. Kat. 

Sim. 

Kan. 

Tal. 

Trsch. 

Dh&n. 

Mak. 

Knm. 

Min. 

Asvn. 

Bhar, 

Krit. 

RohJ. 

Mrig. 

Ardh. 

Punar. 

Pash, 

Asles. 

30 

00 

90 

120 

150 

180 

210 

240 

270 

300 

330 

360 

13-3 

26*7 

400 

53*3 

66-7 

80*0 

93 3 

106-7 

1200 


• * The 160th day of the Indian solar year corresponding to A.D. 1752-53 was the 26th August, bnt the 160th day was the 16th 
declared that the next day after Wednesday, 2nd September • 1752, should he Thursday, 14th September 1752. In continental countries, 
in countries where it was adopted (i.e., all over Europe except the British Isles and Russia) the next day after 4th October 1582 wait loth 



TABLE V-B.—GEOCENTRIC PLACES OP PLANETS 


Kars, A.D. 1637—A.D. 1999 ; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999: 
Saturn, A.D. 1617—A.D. 1999— cone. 


§L 


180 

190 

200 

210 

220 

230 

240 

250 

260 


270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

O 6 

O 18 

O 26 

N 5 

N 15 

N 26 

D 5 

D 15 

D 25 


Jy 4 

Jy 14 

Jy 24 

F 3 

F 13 

F 23 

Mr 5 Mr 16 Mr 25 

Ap 4 

168*4 

175*0 

181*5 

188*2 

194-7 

201*5 

208 1 

215 0 

221*8 

1753 

228*7 

235 7 

242-7 

249-7 

2568 

2040 

270-2 

278*4 

2858 

2937 

169*0 

1667 

180 4 

196 3 

218 5 

230-9 

247*4 

262*0 

272*1 


274-2 

267 7 

263*2 

267-8 

280-1 

295-8 

313*0 

331*9 

3500 

70 

88*3 

83*7 

84*4 

84*2 

83-8 

831 

820 

809 

79*6 


78-4 

77*1 

760 

748 

74*2 

73-9 

73*7 

73-9 

74*5 

76 5 

238*0 

238*9 

2398 

240*7 

241*8 

2429 

244 0 

245-2 

246*4 


247*5 

248*6 

249-7 

250-8 

251-8 

2325 

2533 

253*7 

254*1 

254-5 

06 

0 16 

O 26 

N 5 

N 15 

N 25 

D 5 

D 15 

D 25 


Ja 4 

Ja 14 

Ja 24 

F 3 

F 13 

F 23 

Mr 5 Mr 15 Mr 25 

Ap 4 

40*2 

40*0 

38-7 

36*6 

33*6 

31*1 

288 

27*8 

28*1 

1754 

29-3 

31-5 

34-3 

3SO 

420 

46 4 

512 

563 

61*5 

670 

160*3 

175*9 

1930 

210*4 

227*2 

2424 

254*1 

258*4 

253-6 


217*3 

249.7 

2607 

2748 

291-8 

300-8 

328*2 

845*0 

0-2 

104 

112*2 

113*5 

114*7 

115*8 

116*3 

116*8 

116*8 

116*6 

116*9 


1150 

113*9 

1127 

111’4 

110*0 

108-8 

107-8 

107 0 

106-4 

100-3 

2483 

2491 

249*8 

250*6 

251*6 

252*7 

253*8 

254-9 

256*2 


257*3 

258*5 

2596 

260*7 

261*7 

262-6 

263*6 

204*1 

2647 

2053 

180*9 

187*6 

194.2 

201*1 

208*0 

214-9 

221*9 

229*0 

236*2 

1755 

243-4 

250-8 

2381 

265*6 

273*2 

280*6 

2884 

290*0 

3037 

311*4 

171*6 

1897 

a. 07*1 

222*8 

235*8 

242*3 

2404 

232-8 

231*7 


240*5 

264 3 

2707 

288*4 

306-3 

323-0 

3391 

350*4 

363*0 

3478 

137*5 

139*6 

141*4 

142*9 

144-7 

1456 

140-5 

147*3 

147*9 


1479 

147*6 

147*1 

146*2 

1451 

143*8 

1426 

141*2 

1399 

1392 

258*8 

259*4 

260*0 

2607 

261-7 

2627 

263*0 

2648 

2660 


2677 

2683 

269*5 

2706 

2717 

2727 

2738 

274-6 

2763 

2760 

O 7 

0 17 

0 27 

N 0 

N 10 

N 26 

D 6 

*D 16 

D 26 


Ja 6 

Ja 15 

Ja 25 

F 4 

F 14 

F 24 

Mr 5 

Mr 15 Mr 25 

Ap 4 

70*3 

80*6 

84-1 

87*0 

88*7 

895 

891 

87*0 

84-1 

1756 

80-8 

76-7 

741 

72*3 

7P9 

72-9 

74-8 

77*5 

809 

84‘9 

186*0 

203*1 

210-9 

225*7 

2261 

218-8 

215*5 

221*6 

234*2 


3500 

267 3 

265*2 

302 5 

3181 

3304 

3355 

331-4 

3250 

327*4 

161*7 

163*7 

165*8 

167*9 

169*9 

171-7 

173 2 

174*7 

1760 


170*0 

177*6 

177*7 

178*1 

177*7 

177 l 

176*2 

175*1 

174*1 

172 7 

209*7 

270*2 

270*6 

271*1 

272*0 

2729 

2738 

274-7 

2757 


2766 

2778 

2790 

280 1 

2812 

282-4 

2835 

284-5 

28o 5 

286‘4 

0 6 

0 10 

0 26 

N 5 

N 15 

N 25 

D 5 

D 15 

D 25 


Ja 4 

Ja 14 

Ja 2fc 

F 3 

F 13 

F 23 

Mr 5 Mr 15 

Mr 25 

Ap4 

194*0 

200*9 

207 8 

214*7 

221*7 

2288 

230*1 

248*5 

250*9 

1757 

258*6 

2662 

273-8 

281*5 

289*3 

297-2 

SO 4*8 

312-8 

320-8 

828'5 

197*6 

208*4 

211*3 

2056 

1999 

2037 

214-0 

229-8 

246-4 


264*0 

281-3 

297-4 

310*4 

817-5 

3154 

308-3 

307-9 

8177 

3327 

184*9 

1873 

189-3 

1914 

193-0 

196*9 

19.7-9 

199*9 

201*6 


203-3 

2047 

206-1 

2070 

207*6 

208*1 

2083 

207*9 

2074 

206*6 

281*1 

281*3 

281*6 

281*0 

282*0 

283*9 

284-2 

285-2 

286*3 


2873 

288*5 

28J-7 

291*0 

292*2 

293*4 

294*5 

295*5 

296*6 

297*5 

970 

1025 

107-3 

111*9 

116*0 

119*7 

122*6 

1244 

125*3 

1758 

1253 

123*8 

1210 

117*5 

1140 

110-2 

1074 

106*3 

100-2 

1077 

195*5 

1920 

184-9' 

I860 

195*6 

2095 

225*9 

213-3 

260*6 


2770 

290-8 

299-4 

299 7 

292 0 

289-6 

297-2 

310*2 

327-3 

3456 

208*9 

210*9 

2131 

2153 

217*5 

2197 

227*8 

224*2 

226*3 


228-4 

230*4 

232*2 

233*9 

235*6 

236*9 

2378 

2387 

2393 

2398 

292*9 

293*0 

2987 

293*1 

203*7 

294-3 

294*9 

205*9 

296-9 


297*8 

2990 

300*2 

801*3 

302*5 

3037 

305*0 

306*1 

807*3 

308*4 

207 8 

214*7 

221*9 

2290 

236*3 

2439 

251 3 

258-9 

266*5 

1759 

274 3 

2820 

299-8 

207*7 

305‘5 

313*4 

32t*2 

329 3 

337-1 

344*8 

170*3 

167-9 

170*2 

189.6 

205-6 

2228 

2399 

256*7 

27L-2 


281*2 

283*0 

277*2 

272 0 

277*5 

289*7 

805 6 

323*4 

3419 

0*0 

234*3 

2358 

237 8 

2399 

241*9 

244 9 

216 4 

248*7 

251 0 


253 3 

255 6 

257*7 

259 9 

2621 

2640 

265-9 

267*5 

2688 

2707 

805 3 

305*3 

305 1 

304 9 

305*3 

305*6 

3061 

3069 

3C7-8 


3086 

309*7 

310*8 

312*0 

313*2 

314*5 

3157 

3170 

318-2 

319*4 

O 7 

O 17 

O 27 

N 0 

N 10 

N 26 

D 6 

D 16 

D 26 


Ja 5 

Ja 15 

Ja 25 

F 4 

F 14 

F 24 

Mr 5 

Mr 15 

Mr 25 

Ap 4 

112*7 

1187 

124*0 

1295 

134-7 

189-5 

144 2 

148*1 

1517 

1760 

354-3 

166*4 

1573 

I57T 

155-4 

152-3 

148-7 

144*8 

141-0 

139*5 

157*4 

169*8 

185*3 

202*2 

219-7 

236*5 

251-6 

263*2 

268*2 


263 1 

256*6 

258*9 

209-5 

28 P3 

301*5 

819*7 

38<*0 

3554 

10*6 

262*8 

2(»3*8 

205 1 

266-7 

268*4 

270-4 

272*5 

2746 

276*6 


2790 

281*3 

2838 

2860 

288*4 

290-8 

293*1 

295*3 

297-3 

299*3 

3184 

318*1 

317*7 

317*3 

3174 

317*6 

317*8 

318*4 

319*1 


31.9 8 

3209 

3220 

323*0 

324*2 

325-4 

826.6 

327.9 

829*2 

330*5 

O 6 

0 10 

O 20 

N 5 

N 15 

N 25 

D 5 

D 15 

D 26 


Ja 4 

Ja 14 

Ja 24 

F 3 

F 13 

F 23 

Mr 5 

Mr 15 Mr 25 

Ap 4 

223*0 

280*1 

2373 

*244*6 

252 1 

259 6 

267*2 

275*0 

232-8 

1761 

290-5 

298*3 

3062 

814*1 

321*8 

329*7 

3375 

345*2 

352*9 

0*4 

104*7 

181*6 

199*0 

2107 

23t*9 

244*6 

251-4 

249.3 

241-6 


2410 

2500 

203-6 

280*1 

297-8 

316*1 

833*4 

8491 

0*8 

4*4 

295-9 

295*8 

290 2 

296*9 

297-8 

£99 0 

3005 

802*2 

304-0 


306*0 

308*2 

310*5 

312-8 

315 2 

3175 

820 1 

322-4 

324-8 

327 2 

832*1 

331*6 

3310 

330*4 

830 3 

3303 

330 2 

330*7 

3312 


831*7 

332 0 

333-0 

3344 

335 6 

3368 

3380 

3393 

340.6 

341*9 

126 7 

1327 

138*4 

144*2 

149*9 

155*6 

100*9 

166*0 

17 IT 

1762 

175*7 

180*0 

1840 

187*2 

190*0 

191*8 

192*3 

191*8 

189*5 

186-8 

177*8 

195*8 

212*2 

225*9 

234*9 

2351 

228*1 

224*2 

2303 


243*6 

2594 

276*9 

294*7 

312 0 

328-0 

840-3 

3467 

3419 

385*6 

334 7 

883*6 

832*7 

332 1 

3318 

8820 

8324 

333*8 

3348 


335 5 

3372 

339*0 

340 9 

3430 

345*2 

347*5 

34**9 

3523 

334*5 

846*4 

3456 

844*9 

344*1 

3437 

343*4 

343*2 

3434 

348*7 


344*0 

344*7 

345-5 

3462 

347*3 

348*4 

349*6 

350 9 

3521 

353*5 

2407 

2478 

254-9 

262 2 

2696 

277-4 

284*8 

2925 

300*3 

1763 

307 9 

315*7 

323*4 

330*9 

338-5 

346-2 

353-6 

1*1 

8*2 

15*6 

1920 

206*8 

217*5 

220*3 

2143 

208*9 

212*5 

2239 

259*1 


255*9 

273-5 

290*9 

307*1 

320-3 

327 5 

325 4 

318*3 

318*8 

327*6 

164 

1ST 

13 7 

123 

10*3 

9*9 

10*1 

8 6 

8*4 


8-5 

97 

100 

110 

12*5 

1V1 

15*8 

17 9 

200 

22*2 

IT 

03 

359*5 

358-6 

358*0 

3575 

357*0 

367*0 , 

356*9 


8569 

357 5 

3581 

3587 

3590 

06 

1*6 

2*8 

4-0 

6*3 

0 7 

0 17 

O 27 

N 6 

N 16 

N 26 

D 6 

D 36 

D 26 


Ja 5 

Ja 15 

J a 2 o 

F 4 

F 14 

F 24 

Mr 5 

Mr 15 Mr 25 

Ap 4 

139*3 

1455 

151*6 

157*7 

1637 

169*7 

175 0 

181*3 

187*8 

1764 

1930 

198-6 

203-9 

209*1 

2U’2 

219-0 

228 5 

2277 

231 l 

231*2 

199*3 

2047 

201*0 

194*0 

194-8 

204*6 

218*7 

235 1 

252-6 


270*0 

286 5 

300-5 

3097 

3093 

3027 

2996 

300-9 

3206 

337*3 

548 

543 

53*7 

5*2*6 

51*4 

eoi 

487 

474 

46-3 


45*2 

44*5 

442 

441 

44*4 

450 

460 

473 

487 

50-3 

10*1 

15*3 

14*5 

13-6 

12*9 

12 2 

11*5 

11*2 

109 


10*6 

10*9 

11-2 

115 

124 

13-2 

140 

1ST 

16-3 

175 

O 6 

O 16 

O 26 

N 5 

N 15 

N 25 

D 5 

D 15 

D 25 


Ja 4 

Ja 14 

Ja 24 

F 3 

F 13 

F 23 

Mr 5 Mr 15 Mr 25 

Ap 4 

208*0 

269*5 

276*2 

283T 

290*2 

297*3 

204*6 

311-9 

3197 

1765 

326*4 

333-7 

8410 

348*2 

355 4 

2*4 

96 

10*6 

237 

80 4 

187*0 

179*5 

1776 

185*9 

198*7 

214*3 

231 8 

249*3 

266-8 


280 7 

291-2 

2932 

287*0 

282 1 

287*5 

299 4 

315-4 

33*1 

351.8 

87 6 

88*4 

88*9 

8b‘9 

88*6 

889 

87*2 

86-0 

Sc 8 


83-4 

837 

809 

79*8 

790 

78*4 

78*2 

78*4 

787 

79-8 

31 3 

806 

29*9 

29-2 

28-3 

27*5 

266 

26*1 

25*5 


250 

25 0 

250 

250 

257 

26-3 

269 

279 

28*9 

29-9 

151*6 

157*9 

164*1 

170*4 

176*7 

188*1 

189*3 

195*6 

202*0 

1766 

208*2 

2145 

220-8 

227*0 

2333 

2395 

245*7 

251*8 

2579 

2039 

160*9 

160*8 

178*9 

194*6 

211*5 

228*8 

245*6 

280*9 

272*5 


276*9 

272*6 

265 9 

2684 

2787 

294-8 

311*3 

329*5 

3479 

5*3 

115*7 

117‘4 

118*0 

119*7 

120*5 

121*1 

121*1 

121*1 

120*0 


3197 

118-7 

117-0 

116'3 

1150 

113-0 

112-0 

111S 

mo 

110*7 

205*0 

217*2 

229*3 

241*5 

253*3 

265*2 

276 9 

288*6 

299*8 


310-8 

3210 

3307 

3393 

346-4 

351 2 

852-9 

351 3 

340*6 

840 8 

46*5 

459 

45*3 

44*7 

438 

43*0 

421 

41*4 

40-7 


39*9 

897 

395 

39*2 

395 

398 

401 

410 

418 

427 


Mug. P. Phal. 0. Phai. H&sfca. Chit. Svati. ViBa. Anur. Jyesh, Mala. P. Ash. U. Ash. Srav. 
133*3 1467 100 0 173 3 136*7 200 0 218*3 226*7 240*0 253 3 266*7 280*0 293*3 


Dan. Safcab. P. Bbad. U. Bhad. Revati, 
306*7 820 0 333*3 340 7 300*0 


September because in the year A.D. 1752 the NEW STYLE was introduced into the United Kingdom by an Act of Parliament which 
except Russia, this change was carried out in A.D. 1582 when tfce Gregorian Calendar came into force in those countries under that reform and 
October 1582, 

92 * A 








TABLE V-B.—GEOCENTRIC PLACES OP ELAN'BTB 



<SL 


TABLE 

Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cyole- 

Venas, A.D. 1765—A.D- 1999 ; 


Day of I.S.Y, 

o 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

14Q 

150 

160 

170 

King, date „. 

Ap 9 

Ap 19 Ap 29 

My 9 

My 19 My 29 

Je 8 

Je 18 

Je 28 

JJ 8 

Jl 18 

Jt 28 

An 7 

Au 17 Au 27 

8 6 

S 16 

8 20 

1706 Mara ... 

266-9 

272*7 

278*2 

283 3 

288-3 

29*29 

296-9 

300-2 

3026 

304*0 

304*4 

302*0 

300-4 

297*8 

295*7 

294-3 

2951 

296*5 

Mero. ... 

14-0 

27*5 

340 

31*2 

24-4 

261 

36-6 

530 

69-7 

88‘4 

106-8 

124 6 

HO 3 

151-8 

156*6 

150*4 

1145 

147*9 

Sup. ... 

110 5 

110-7 

1X1*1 

111*9 

113*1 

115-4 

1100 

117*6 

119-4 

121*4 

123 6 

1258 

1279 

130*1 

132*4 

134 6 

136*7 

138*9 

Vetu ... 

339*2 

838*2 

340-8 

346*3 

353*9 

2-5 

11*8 

22 1 

33 8 

43*7 

54-9 

66-5 

78*1 

89*8 

1015 

113 6 

125 7 

137*6 

Bat. ... 

431 

447 

460 

47*2 

48'5 

49-8 

512 

52*5 

538 

55*1 

56-3 

57*4 

586 

593 

60-1 

60-8 

61 0 

61*2 

King. date .. . 

Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 

Je 9 

: Je 19 

Je 29 

Jl 9 

Jl 19 

Jl 29 

Au 8 

Au 18 

Au 28 

S 7 

S 17 

S 27 

1767 Mara ... 

49-0 

55*3 

61*8 

68*2 

74*5 

80*9 

87-2 

93-6 

99-9 

100-3 

m*e 

1190 

125-2 

131*7 

138-1 

144-3 

1508 

157 3 

Merc. ... 

141 

13*4 

6-2 

5 5 

15*0 

29 5 

470 

65-6 

81*5 

102-8 

U9-2 

132-2 

138-4 

135*2 

128-8 

129-2 

1394 

153*4 

f Jap. ... 

1430 

142*2 

1416 

14V3 

141*5 

142*0 

142*8 

143-7 

145*0 

148-4 

148*2 

150-1 

152*0 

153 9 

156*0 

158*2 

160 4 

102-0 

Ven. ... 

21*6 

34 0 

46*1 

58*1 

70-2 

820- 

98-8 

105-5 

117*1 

128-2 

139-4 

149-4 

159-7 

1706 

180-0 

188*0 

1949 

1991 

Sat. ... 

664 

57*5 

58*7 

59*8 

61*1 

02-4 

637 

05*0 

664 

67*8 

081 

70*3 

71*5 

72-5 

73-4 

74*4 

74*9 

76*3 

Bug. date ... 

Ap 9 

Ap 19 Ap 29 

My 9 My 19 

My 29 

Je 8 

Je 18 

Je 28 

Jl 8 

Jl 18 

J128 

Au 7 

Au 17 

Au 27 

S 6 

S 16 

S 26 

1768 Mara ... 

289-5 

296*5 

303*5 

310-7 

317*8 

824*4 

331-2 

337*7 

344-0 

350-2 

355*8 

1*1 

5-8 

100 

13*2 

15*4 

101 

156 

, Mere. ... 

348-7 

346 0 

353 0 

69 

24*1 

42*6 

61*7 

80*2 

975 

111-9 

120*3 

1190 

111*4 

110-4 

119-2 

132-7 

149-3 

166*8 

Jup. ... 

176-7 

175-4 

1741 

178 8 

172*5 

171*7 

171*0 

171-6 

172-0 

1728 

173-7 

175 0 

1764 

178-2 

180-0 

1819 

183 9 

186*1 

Ven. ... 

3268 

338*8 

351*0 

31 

153 

27 5 

39*8 

52-0 

04*1 

70*3 

88*4 

100-9 

113-0 

125*4 

137*8 

150*1 

162-4 

174*9 

Sat. ... 

69-6 

70-6 

71*5 

72*5 

73*7 

75*0 

702 

76*6 

78-9 

80-2 

81*5 

82-8 

84-2 

85-3 

80-4 

875 

88-3 

890 

1769 Mar8 ... 

68*7 

69*7 

756 

81*6 

87*7 

937 

99-8 

100-0 

1121 

118-4 

124-6 

180-8 

137*2 

143 5 

149-9 

150*4 

162*8 

169-4 

Merc. ... 

332-8 

345 1 

1-5 

19*8 

388 

67-8 

75-3 

90*5 

100-8 

101-7 

94-7 

918 

98*6 

111*6 

127*9 

1455 

103-4 

180-8 

Jup. ... 

2108 

209-7 

208*4 

207*1 

205*7 

204-6 

208-6 

202-7 

2020 

201-8 

201-9 

203-2 

203-0 

2041 

205*3 

2077 

208*3 

209-2 

Yen. ... 

44-8 

52-6 

586 

82*2 

021 

58*5 

526 

47*8 

45*1 

48-2 

53-4 

60-8 

69*5 

79-0 

89-2 

100*0 

110*9 

1233 

Sat. ... 

832 

84-0 

847 

85-4 

86-5 

87 *6 

88*7 

89-9 

91*4 

92-6 

93-9 

95-2 

96-0 

97*9 

99*1 

100*3 

101*2 

1022 

1770 Mare ... 

308*4 

3160 

823 6 

381*2 

338*7 

346-2 

3535 

07 

8*0 

14*9 

21'7 

284 

34-7 

407 

46-6 

519 

56*5 

61*6 

Mero. ... 

389*3 

3571 

15-8 

347 

62*8 

68-8 

80-2 

839 

77*9 

731 

78*4 

90*6 

106*5 

124*0 

142-0 

160*1 

176*4 

180*7 

Jup. 

2439 

243 6 

2431 

242-3 

241*3 

240*0 

238*8 

237*4 

236*2 

2351 

2340 

2335 

283 1 

233-3 

233-5 

2343 

235 8 

236*4 

Ven. ... 

34 

158 

28*1 

40-5 

• 52*7 

64*8 

77*1 

89-2 

101*4 

118-2 

1254 

1374 

149*3 

161*1 

172 9 

184-7 

190*3 

207*5 

Sat. ... 

969 

973 

97*8 

98*3 

99-3 

1002 

101*1 

102*3 

103'4 

104 7 

106*1 

107 4 

108*7 

110*0 

111*2 

112 5 

1136 

1H7 

Hng. date ... 

Ap 10 

Ap 20 Ap 30 My 10 My 20 My 80 

Je 9 

Je 19 

Je 29 

Jl 9 

Jl 19 

Jl 29 

Au 8 

Au 18 Au 28 

S 7 

S 17 

S 2*7 

1771 Mam ... 

799 

83*0 

90-3 

95 9 

101*4 

107 l 

1130 

1188 

124 8 

130*9 

137*0 

143-2 

149-6 

155*9 

162*3 

168-7 

176 3 

1820 

Merc. ... 

353-3 

11*8 

30*1 

468 

590 

64*3 

605 

544 

57*9 

68-8 

84*6 

1021 

120*5 

138*6 

155-6 

170 3 

1800 

181*2 

Jup. ... 

275*0 

275*9 

276*4 

276 7 

2767 

276m, 

275-5 

2745 

273-3 

2721 

270-8 

269-5 

2682 

267*2 

2(36*0 

2661 

2661 

200-4 

Ven. ... 

314-2 

325*0 

336*4 

347*7 

359*7 

11*2 

28-0 

34*9 

46-9 

58*9 

70-7 

82*8 

948 

107*2 

119*2 

131-9 

144*1 

166*3 

Sat. ... 

110*8 

110*9 

111*1 

111*3 

112*1 

1128 

113 5 

114-6 

115*7 

116*8 

118*1 

119*4 

1205 

1219 

123-2 

1245 

125*7 

126-8 

$ng. date ... 

Ap 9 

Ap 19 Ap 29 

My 9 My 19 

My 29 

Je 8 

Je 18 

Je 18 

Jl 8 

Jl 18 

Jl 28 

Au 7 

Au 17 Au 27 

S 6 

S 16 

8 20 

1772 Mara .. 

326*0 

333-8 

3416 

3492 

3568 

4*4 

11-8 

19*1 

20 4 

33*5 

40*8 

473 

53-9 

605 

60-8 

72-9 

789 

84*5 

Mero. ... 

7*5 

24*4 

38*1 

45*6 

417 

356 

37 2 

47*0 

62*2 

79*9 

98*3 

116*7 

1345 

1500 

161-6 

1654 

160*2 

154*0 

Jup. ... 

304*1 

305*8 

307*6 

308*9 

309*9 

3109 

311*2 

811*5 

311*2 

310*8 

3100 

308*8 

307*6 

8001 

304*8 

303-6 

302 4 

301*5 

Yen. ... 

38*5 

49*9 

61*6 

725 

83*3 

93 4 

103*1 

1121 

119-6 

125*1 

128*1 

127*5 

123*5 

117*5 

1130 

112 0 

115*0 

120*5 

Sat. ... 

124-7 

1215 

1244 

1243 

1248 

1253 

125*8 

126*7 

127*6 

128*5 

129*7 

1309 

132-2 

133-5 

1348 

1360 

1372 

138-4 

1773 Mars ... 

99*6 

1030 

107*1 

111-7 

116*6 

121*7 

127 4 

1326 

138-4 

1442 

150*2 

1504 

162*6 

168*9 

175-3 

181*8 

188*6 

195*3 

Mere. ... 

166 

25-3 

24*4 

17*4 

16*4 

25*4 

401 

57-4 

75*9 

94*0 

112*7 

129*1 

142*2 

148-1 

145*1 

137*9 

137*0 

148*4 

Jup. .1. 

3322 

334-4 

336*6 

338-8 

340-6 

342 1 

344-0 

345-2 

348*4 

347-L 

347*0 

347-5 

347*4 

346 6 

345*8 

344*4 

343-3 

341 9 

Ven. .V 

3445 

357-2 

9 7 

21-8 

34*3 

467 

68*9 

71*1 

834 

96*0 

108*0 

119*9 

132-2 

144-4 

156-8 

1690 

181*3 

198 6 

Sat,. ... 

138*4 

1381 

137*7 

1375 

137*7 

1380 

138*2 

138*9 

139*7 

1403 

141'4 

1425 

143*6 

1448 

1460 

147*3 

148-6 

149*9 

. ljfcig. date ... 

AplO 

Ap 20 Ap 30 My 10 My 20 

My 30 

Je 9 

Je 19 

Jo 29 

Jl 9 

Jl 19 

Jl 29 

An 8 

Au 18 A a 28 

8 7 

S 17 

S27 

1774 Mara ... 

342 8 

350-0 

358 1 

58 

13 3 

20-7 

28*0 

352 

42*5 

49-4 

56-3 

63*0 

696 

76-3 

82 S 

890 

95-2 

101*1 

Mero. ... 

6-5 

359*9 

356*8 

3*9 

17*6 

346 

53*0 

72 0 

90*7 

107*8 

121*9 

130-3 

129*2 

1220 

120*7 

1290 

142 4 

168*9 

Jup. ... 

359*6 

22 

4-6 

7.3 

94 

11*6 

18*9 

15-9 

17 9 

194 

20-9 

22*3 

23-3 

23 7 

24 l 

240 

23-5 

22*9 

Ven. ... 

335*4 

336-4 

339-7 

3467 

353-7 

26 

11-9 

22-4 

33*2 

44 2 

* 65*4 

670 

78*7 

903 

102*1 

114 2 

126*3 

138*3 

Sat, 

152*1 

151*5 

1510 

160-4 

160*4 

150*4 

1504 

150-9 

151*5 

151*9 

152*8 

1537 

154*7 

155-9 

157*0 

158*2 

159*5 

160 8 

Kng. date ... 

Ap 10 Ap 20 Ap 80 My 10 My 20 My 30 

Je 9 

Je 19 

Je 29 

Jt 9 

Jl. 19 

Jl 29 

Au 8 

Au 18 

Au 28 

S 7 

8 17 

S 27 

1776 Mare ... 

1254 

1264 

128 5 

131-2 

134-8 

138 9 

143-5 

148-4 

153-7 

159-2 

165*1 

1709 

177*1 

1833 

189*8 

1963 

203 1 

209*9 

Merc, ... 

338*0 

342*9 

865r0 

12-0 

302 

491 

68 0 

86 2 

100-9 

1110 

112*6 

105*7 

102-5 

108*6 

121-4 

337*8 

165-3 

173*0 

Jup. ... 

27*5 

29-8 

32-1 

345 

36*9 

39-3 

41*6 

440 

46*3 

48*4 

60*5 

52-5 

54-1 

55-9 

57*1 

58*2 

58 9 

59*4 

Ven. ... 

22*3 

846 

40*7 

58-7 

70 8 

82 6 

94*3 

1060 

117 5 

1280 

139*7 

149-8 

169*9 

1705 

170 5 

187*2 

103-6 

196*6 

Sat. ... 

165*4 

164-7 

164*0 

103*4 

1631 

162-9 

102.6 

162'8 

163*1 

163*4 

164*2 

1050 

165*8 

166*9 

167*9 

1690 

1702 

171*4 

BJng. date ... 

Ap 9 

Ap 19 Ap 29 

My 9 

My 19 My 29 

Je 8 

Je 18 

Je 28 

Jl 8 

Jl 18 

Jl 28 

Au 7 

An 17 Au 27 

8 6 

S 16 

S 26 

1776 Mara. ... 

358*5 

6*1 

13*7 

21*0 

28*4 

35 5 

40*L1 

49-7 

56-7 

635 

70-6 

77*0 

83*8 

905 

96-7 

103*0 

109-2 

115-3 

Mere. ... 

333-9 

349*4 

7*3 

25-8 

44*8 

63-5 

78;9 

911 

94-5 

890 

83 8 

88-8 

100*8 

316 5 

133*8 

151*8 

.169*5 

185*7 

Jup, ... 

55*2 

571 

591 

61*2 

63-6 

65-5 

67*9 

70-2 

72-0 

74*9 

77 *2 

79*4 

81 -7 

83*6 

85*6 

87*5 

89*1 

90*4 

Ven. ... 

3*27*4 

8894 

351 8 

3*8 

16*0 

28*2 

40-5 

52-7 

64*9 

77*0 

891 

101-6 

118*5 

120*1 

138*5 

150-8 

163*2 

175*0 

Sat. ... 

178*4 

177*6 

176-9 

170*1 

175*7 

175*2 

174-7 

174*8 

174*9 

174-9 

175*4 

1760 

176*6 

177*5 

178o 

179-4 

180-6 

181*8 

1777 Mars ... 

164*2 

161*3 

159*9 

,169-7 

160-3 

162-4 

105-8 

168-9 

173 0 

177-7 

182*9 

1883 

194*2 

2003 

206*4 

213*0 

219*6 

226*5 

Mero. ... 

344-9 

3*3 

22-8 

40-6 

57*2 

70-1 

75-7 

71*7 

65*4 

68-1 

79-3 

94-7 

112*1 

130*4 

148*3 

166 3 

179-7 

180*3 

Jup. 

84*0 

35*2 

86-5 

88 0 

89-8 

91-7 

93*6 

95-7 

97*9 

100-2 

102-3 

104*6 

106*9 

109-2 

111*4 

118*5 

115 0 

117*5 

Ven. ... 

44*8 

51*8 

57*2 

599 

58*8 

54-8 

48-9 

44-9 

42*2 

47*2 

52-8 

00-6 

69 6 

79*1 

89*4 

100-4 

( Jll*3 

122*8 

Sat. ... 

191*0 

190-2 

189*4 

188*6 

188-1 

187*5 

188-8 

186 7 

180*6 

186-3 

186*7 

1870 

187*0 

187*8 

189*1 

189-9 

191-0 

192-1 

Mesh. Vrain Mith. Kat. 

Sim,. 

Kan, 

Tul. 

Vrsoh. Dhan. 

Mak. 

Knm. 

Min. 

Aarn. 

Bhar. 

Krit. 

Bohi. 

Mrig. 

Ardli. Pnnar. Push. Aalea. 

80 60 90 1«0 

150 

180 

210 

240 

270 

800 

330 

360 

13*3 

26-7 

400 

53*3 

66‘7 

800 

98*3 

106-7 

1200 



TABLE Y-B.—-GEOCENTRIC PLACES OF PLANETS 


Mars, A.D. 1637—A.D. 1999, Mercury, A.D. 1645—AD- 1999; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999— cont. 

240 250 260 


<SL 


180 

190 

200 

210 

220 

230 

0 6 

0 16 

0 20 

N 5 

N 15 

N 25 

299*4 

3030 

807*5 

312-1 

317*4 

323*1 

150*1 

174*1 

191*0 

208*3 

2255 

241*2 

141*0 

1429 

144-8 

146*5 

148*0 

149*4 

150*2 

162*3 

174*9 

187*1 

199*7 

212 2 

01*4 

61*0 

60*7 

00-2 

59-5 

58*7 

0 7 

0 17 

0 27 

N 6 

N 16 

N 26 

163*7 

1702 

1766 

1831 

189*7 

1964 

170*1 

187*0 

205*1 

221*4 

2351 

243*8 

164*8 

100 9 

1690 

171*1 

173-2 

175*0 

200*1 

1981 

192*8 

187*8 

185 3 

1867 

75*8 

75*7 

75*6 

75 5 

74-9 

74 2 

0 6 

0 16 

0 20 

N 5 

N 15 

N 25 

13*8 

11*3 

8*7 

6*5 

5-8 

57 

184-5 

2012 

215*9 

226*5 

229-3 

222*9 

188*1 

190*4 

192*6 

194*8 

197*0 

1990 

187*3 

199*7 

212-2 

224*6 

237*1 

2494 

89*7 

89*0 

900 

90*2 

89-8 

89*5 

176*0 

182*1 

189*2 

I960 

202 7 

209*6 

190*4 

208*6 

213*7 

209-9 

202*9 

203 8 

212*2 

214*1 

216*4 

218*0 

220-7 

223*1 

134*0 

145*8 

157*7 

109*7 

181*9 

194*3 

103*1 

1035 

103*9 

104*3 

104*2 

104*1 

65*5 

68*6 

70*8 

72*1 

72*1 

70*7 

197*4 

195*9 

188*4 

186*9 

194*9 

207*9 

238*0 

239*6 

241*5 

243*4 

245*6 

247 8 

218*7 

229*7 

240*0 

249 8 

2587 

2664 

115*5 

116*4 

117*1 

117*8 

117*9 

118*0 

0 7 

0 17 

0 27 

N 6 

K 16 

N 26 

188*7 

195*5 

202*3 

209*2 

210*2 

223*4 

174*2 

1703 

176*2 

188*2 

203*7 

220-7 

267*0 

267*9 

2691 

270*0 

272*2 

274*1 

168*8 

181*2 

193*8 

200*4 

218*9 

231*4 

128*0 

128-8 

129*7 

1306 

131*0 

131*4 

0 6 

0 10 

0 26 

N 5 

N 15 

JST 25 

89*9 

948 

99*4 

103*4 

1099 

109*6 

15H 

168*6 

183*4 

200*1 

217*0 

234*6 

301*0 

300 8 

300*8 

301*4 

302 2 

308*3 

128*2 

137*2 

147*2 

157*3 

168*5 

179*6 

139*7 

140*7 

141*7 

1427 

143-6 

144*0 

202*7 

209*1 

216*1 

223*3 

230*4 

237*7 

163*1 

179*0 

197*1 

214*1 

230*5 

244*4 

340*5 

839-2 

338*2 

537*4 

336*9 

330*9 

205-7 

217*8 

230 0 

242*1 

263 9 

265-7 

151*1 

152*2 

153*8 

154*4 

155*2 

155-9 

0 7 

0 17 

0 27 

N 6 

N 16 

N 26 

107*0 

112*3 

118*0 

128*2 

128*0 

1325 

176*3” 

198-7 

210*G 

225 1 

235 0 

2379 

21*9 

20-0 

19*2 

17 8 

16*5 

16-4 

150*9 

168*0 

175*7 

1877 

2004 

2128 

162-0 

163*1 

164*3 

165*4 

166*4 

1673 

0 7 

0 17 

0 27 

N 0 

N 10, 

N 26 

2168 

2240 

281*0 

238*4 

245*8 

2533 

190’S 

205*7 

218*0 

223-5 

218*6 

211*0 

59*5 

59-5 

58-8 

57*9 

50*8 

55*5 

196-8 

194*0 

188*7 

184*6 

1832 

185*4 

172*6 

173*8 

176*0 

176*3 

177*3 

178*3 

0 6 

0 16 

0 26 

N 6 

N 15 

N 25 

121*4 

127*3 

133*0 

1387 

144*2 

149*5 

1991 

206*4 

205-2 

197*6 

196*0 

2040 

31*8 

92-6 

93*0 

936 

93-3 

926 

188*0 

200*4 

2129 

225*3 

287*8 

250*1 

1830 

184*2 

185*4 

180-6 

187*7 

188*8 

238-6 

240*6 

247*9 

256*2 

262-6 

270*1 

190*5 

183*6 

179*7 

185*4 

1974 

2128 

1193 

120*9 

122*3 

123-5 

124*4 

125*1 

134*6 

146*4 

158*3 

170*3 

182*6 

194*9 

1932 

194*4 

195*6 

196-7 

197*9 

198*9 

Nag. 

p. mi. it. 

Phal. 

Hasta. 

Ohifc. 

133*3 

146*7 160*0 

173*3 

186*7 


270 280 290 300 310 320 330 340 3S0 360 


D 5 

328*9 

253*9 

150*6 

224*8 

57*9 

D 6 
202*9 
244 0 
176*7 
191*6 
78*7 

D 5 
6*5 
217*7 
201*3 
262*1 
89*0 


D 16 
334*9 
260*5 
161*3 
237*6 
57*1 

D 16 
209*5 
236*6 
178*2 
198*8 
72*8 

D 15 
86 
221*8 
203*2 
274*4 
88*2 


68*2 

224*0 

250*0 

272*2 

118*2 

D 6 
230*6 
238*0 
2750 
244*1 
131*8 

D 5 
111*6 
250*5 
804*6 
191*1 
144*6 

245*1 

2530 

337*0 

277*4 

1567 

I) 6 
130*4 
232 2 
14*4 
225*5 
168*3 

B 6 
260*9 
213 0 
54* 1 
190*9 
178*3 

D 6 
154-6 
217T 
92*1 
262*7 
189*9 

277*8 

2296 

125-4 

2o7*l 

200-2 

Svati. 

200*0 


D 25 
3411 
2 : >81 
152*0 
250-1 
56-3 

D 26 
216*2 
233*4 
179*5 
207*0 
71*9 

D 25 
11*4 
2330 
205*1 
286*9 
87*4 


1767 


Ja 4 Ja 14 Ja 24 
847 5 354*2 01 


F 3 F 13 
6*5 13*0 


F 23 Mr 5 Mr 15 Mr 25 Ap 4 
19*4 25 9 32*5 38*8 45*3 


250*7 250*5 269*0 273*2 290 0 307*8 320*1 343*6 359*3 11*1 

152*1 151*8 1 51*6 150*9 149*8 148*5 147*3 145*7 144:7 143*6 


202*8 275*3 288*1 300*0 313*2 3257 338*2 350*0 

555 55*0 54*5 539 640 64*0 54*0 54*6 


3*1 

65*3 


1768 


1769 


Ja 5 
223*0 
239 9 
180*6 
217*0 
71*1 

Ja 4 
14*9 
248*0 
206*8 
299*1 
80*7 


Ja 15 Ja 25 F 4 F 14 F 24 Mr 5 Mr 15 Mr 25 
229*8 236*7 243*6 250*5 257*4 2644 271*4 278*5 

252*9 2087 28$*3 304*2 321*9 337*0 3507 356*2 

181*6 1810 182*1 182 1 1817 180*8 179*9 178*7 

227*4 238*2 249*4 260*9 272*5 284*5 296*5 308*4 

70*4 69*7 68*9 68*7 08*1 68*2 68*8 68 9 


15*4 

55*9 

Ap 4 
285*5 
3530 
177*3 
320*5 
69*3 


Ja 14 Ja 24 F 3 F 13 F 23 Mr 5 Mr 15 Mr 25 Ap 4 


18*8 
2654 
208*3 
311*2 
85 9 


22 8 
283 3 
209*7 
323*2 
85*1 


1770 2377 2449 252*1 


102*0 101*2 100*3 


65*0 
241*3 
252 2 
275*5 
117*2 

D 16 

237*8 

255*1 

278*1 

266*7 

131*6 

D 15 
112 8 
263*1 
300*2 
20S*1 
.144*6 

252*8 

2o2’9 

3377 

2889 

157*0 

D 16 
189*2 
220*8 
13*7 
238*2 
1087 

D 16 

268*5 
222 8 
52*9 
198*6 
179*9 

D 15 
169*4 
2333 
91*2 
275*1 
190*7 

285*5 

247*2 

125*4 

219*7 

201*0 

Visa- 

i2i3*3 


61*6 

2587 

254*6 

275*0 

117*3 

D 26 
245*2 
270*2 
280*4 
269*4 
131*5 


1771 


58*5 

2764 

258*8 

2712 

118*9 


56*8 
2901 
259 0 
206*1 
110*1 


58-4 

3007 

2014 

261*6 

115*4 


1772 


Ja 5 Ja 15 Ja 25 


D 25 


Ja 4 Ja 14 

Ja 24 

112*0 

1773 

1100 

107 2 

108 5 

270*4 


267*4 

200-1 

259*8 

307*9 


309*9 

3120 

814*2 

215*0 


2209 

239-3 

251 7 

144*7 


144*7 

1443 

1438 

200*3 

1774 

2680 

275*8 

283*5 

245*5 


242-8 

2492 

262*2 

338*6 


339 8 

341*3 

343*1 

300*1 


310 9 

3209 

330*3 

157*3 


1576 

157*4 

157*4 

D 26 


Ja 5 

Ja 15 

Ja 15 

142 5 

1775 

144-2 

145*2 

144*2 

230-7 


242 2 

257*5 

274*7 

133 


13 7 

13*7 

14*5 

250*8 


2635 

276*0 

288-8 

169*2 


1697 

169*7 

169*7 

D 26 


Ja 5 

Ja 15 

Ja 25 

2763 

1776 

2840 

291*9 

299*9 

287*2 


253-7 

271*3 

289*1 

51*6 


50*5 

49-6 

491 

206*9 


217*1 

227*6 

2885 

180*6 


1814 

181*6 

181-8 

D 25 


Ja 4 

Ja 14 

Ja 24 

103*9 

1777 

168 2 

171*6 

174-5 

250*4 


2679 

2848 

2997 

89*5 


88*6 

87*3 

860 

287*6 


209*7 

311*8 

323-8 

191*5 


192*4 

193 8 

1932 

293*2 

1778 

3010 

308-8 

316*5 

264*3 


279*6 

291*3 

2960 

125 2 


1245 

123*5 

122-5 

232*7 


244*8 

257*5 

270 1 

202*1 


2030 

203*6 

204*1 


280 

330 

383 

43 6 

49*2 

551 

00*7 

300*4 

310-8 

S30-2 

337*8 

336*1 

328 6 

328*4 

210-9 

211*7 

212*8 

212*5 

2123 

212 0 

211*8 

335*2 

346*8 

358*3 

9*5 

202 

30*6 

40*1 

84-2 

83-8 

833 

82*8 

82-8 

82*8 

82*9 

259*4 

266-8 

274-3 

2817 

2891 

290*7 

304*4 

310*0 

319*3 

319 3 

812*7 

309-9 

317*1 

330 5 

237*5 

239*1 

240*7 

241*8 

2428 

243*5 

243*7 

281*6 

294 6 

3071 

319*6 

332*1 

344*5 

357*0 

99*5 

98*8 

98*2 

97*5 

973 

97*0 

90-8 

570 

58*8 

01-3 

64*8 

68*5 

72*9 

775 

302-9 

296*3 

291*9 

297 2 

309*1 

325-5 

343*2 

263*6 

2058 

267*7 

2090 

271*8 

273*0 

274-3 

261*8 

265*0 

271*3 

278-9 

2882 

297*9 

3085 

114*6 

113-8 

113*0 

112 2 

111*7 

111*3 

110*8 

F 4 

F 14 

F 24 

Mr 5 

Mr 15 

Mr 25 

Ap 4 

275-3 

282*9 

290*6 

298-5 

306*3 

314*0 

321*9 

275*8 

2780 

238-6 

3037 

321*2 

339*6 

3580 

2896 

2920 

2945 

296-8 

298 9 

301*9 

803*1 

3193 

331*9 

3440 

356*4 

81 

20*5 

325 

129*2 

128*4 

127*7 

126-9 

1202 

125*6 

1250 

F 3 

F 13 

F 23 

Mr 5 Mr 16 Mr 25 

Ap 4 

997 

96*5 

943 

934 

93*8 

95*4 

97-9 

268*5 

282*6 

299-5 

317*6 

335*9 

353 6 

9*4 

3166 

3190 

321 2 

323*8 

326*6 

328 6 

330*7 

264*0 

276*3 

288-6 

301*1 

813*6 

325*9 

333*4 

1434 

1426 

1418 

141*0 

140*3 

139*5 

138*7 

291*2 

299*1 

3070 

3149 

322*9 

330*0 

338*6 

2783 

295*9 

3141 

331*8 

348 1 

10 

7*2 

3448 

346*8 

349*1 

351*3 

3537 

3560 

358*5 

338-4 

3449 

348-8 

3493 

340 9 

342-2 

337*1 

156*9 

156*2 

155-6 

1548 

154*1 

1533 

152 4 

F 4 

F 14 

F 24 

Mr 6 

Mr 10 

Mr 26 

Ap 3 

142*4 

139*5 

135-6 

132*1 

128*8 

120*2 

125*5 

292*6 

310*2 

326-9 

340 2 

348-2 

3466 

839*5 

16*5 

107 

17*9 

200 

21*9 

23-9 

20*1 

301-3 

313*9 

3204 

338-9 

851*3 

3-7 

16*1 

169-7 

169*1 

168*6 

1681 

107*3 

106-6 

165*8 

F 4 

F 14 

F 24 

Mr 5 

Mr 15 

Mr 25 

Ap 4 

3077 

315*5 

328 3 

331*3 

3391 

846*7 

354*5 

305 7 

320 1 

329*1 

329*6 

322*5 

319*9 

827 0 

489 

49*1 

49-4 

50*2 

51*4 

526 

54*3 

21-9*8 

261*4 

273 0 

285*1 

297 0 

3090 

321*1 

181*9 

181*0 

181*2 

180*9 

180-2 

179-4 

178*8 


F 3 F 13 
176*8 177*6 
310*3 3127 
84*9 83-9 

335*7 3473 
193*6 193-4 


F 23 
177*8 
306 6 
83*1 
358*7 
194*3 


Mr 6 Mr 15 Mr 25 
176*3 173*5 109 8 
307*2 
82 7 
20*4 
1926 


301*7 

82*8 

9*9 

193*2 


319*3 
830 
30 6 
192*0 


224*2 

291*4 

121*2 

282*3 

204*7 


331*9 

285*1 

119*9 

295*1 

204*8 


8397 347*3 354*8 2*3 

2876 298*6 313 7 331*2 
118*6 117*3 110 2 115*5 
307*8 320*8 332 7 845*2 
204*9 205*0 204*5 2041 


Annr. Jyesh. Mula. P; Ash. U. Ash. Srav. Dan. Safcab. P. Bhad. U. Bhad. 
220*7 240*0 253*3 266 7 280 0 293*3 306*7 320 0 333 3 346 7 


Ap 4 
105*9 
3356 
63*7 
39*7 
191*4 

9*7 

349*7 

115*0 

357*7 

203*6 

il&vati 

360*0 





TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 

TABXtJS 

Sen centric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765—A. D. 1999- 


Day of I.S.Y- 

Eng, date . 
177$ Mara . 
Merc, . 
Jup. . 
Ven, . 
8at. , 


1779 Mars ... 
Mere. .., 
Jup. ... 
Ven. ... 
Sat. 


Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 


13-6 
350*6 
1 14*8 
4 1 

203 a 


2180 
12 5 

147*6 
314 5 
.215*3 


21*0 

17*9 

1149 

16*5 

202*6 


28*1 

84*9 

115*3 

28*8 

201*7 


35*4 

48*8 

3159 

41*2 

201*0 


47*4 

56*3 

117*0 

53*4 

200*3 


217*0 

27*4 

146*7 

325*4 

214*6 


214*9 
37 5 
140*0 
336*8 
213 9 


212*1 
35 9. 
145 0 
3482 
213*1 


208*3 

28*7 

145 6 
02 
212*3 


49*6 
54*2 
118 2 
656 
199*6 


206*1 

27*4 

11*8 
211*5 


Eng. date ... 

Ap 9 

Ap 19 Ap 29 

My 9 

My *9 My 29 

'80 

Mars ... 

28*4 

35*5 

42*2 

*49 2 

56 0 

62*8 


Merc. ... 

15-6 

17-5 

30*7 

7*4 

14*7 

281 


Jap. ... 

181*4 

lain 

179*8 

177*3 

176*8 

376-7 


Ven. ... 

39'0 

50*4 

62*0 

72*8 

83*5 

93*6 


Sat. ... 

2269 

226 3 ( 

225*7 

2261 

224*3 

223-5 

81 

Mars ... 

256*2 

260*7 

265-2 

269*0 

272*0 

274*4 


Mero. ... 

353*« 

348*6 

353 3 

60 

22*3 

406 


Jup. ... 

215*5 

214*4 

213 2 

211*9 

210-6 

209*4 


Ven. ... 

3450 

357-9 

104 

22*5 

35*0 

47*4 


Sat. ... 

238-3 

2380 

237*7 

2369 

236*2 

235 4 


Je 9 
564 
47*1 
119*6 
77*8 
198*9 


204*5 

36*3 

146*6 

23*6 

210*8 

Je 8 
09*6 
456 
176*7 
303*0 
222*8 

275*5 

69*6 

208*3 

59*6 

234*7 


Je 19 
63*2 
47*6 
121*2 
89 9 
198*6 


Je 29 
70*1 
57*8 
1230 
102*0 
198*2 


J! 9 
76*7 
72*8 
125*0 
313*9 
197*8 


204*0 
50*5 
147 5 
355 
210*3 

Je 18 
76-2 
63*4 
175*6 

lire 

222*1 

275*7 

78*3 

207*3 

71*8 

234*0 


204*8 
68*2 
148*6 
47*5 
209 8 

Je 28 
82*6 
82*4 
176*9 
118*8 
221*5 

275*1 
9B*0 
206 6 
84 0 
233*3 


1069 
86*0 
1500 
59*5 
209 3 

J18 

89*3 

101*3 

176*4 

123*7 

220*8 

272*8 
1110 
206 1 
963 
232 5 


Eng. date ... Ap 10 Ap 20 Ap30 My 10 My 20 My 30 Je 9 Je 19 Je29 Jl 9 
1782 Mars ... 43*1 49*6 56*1 62*7 69*3 75*8 82 3 88*6 95 2 10i‘5 

Merc. ... 332*4 3440 359*8 17 0 30*5 65*5 73*8 80*8 101*5 105*3 

Jup. ... 248*2 218 0 247*8 247*0 213*2 244*9 243*7 242*4 241*1 239*6 

Veil. ... 3336 3346 338*8 345 1 353*5 2*5 11*8 22*6 33*5 44*6 

Sat. ... 249 4 249*1 249 0 248 6 247*9 247*3 246*6 245*9 245*1 244*4 243*7 243*2 


100 

110 

120 

130 

140 

150 

160 

170 

J! 19 

Jl 29 

An 8 

An 18 An 28 

8 7 

S 17 

8 27 

83*4 

901 

96*5 

108*1 

109*4 

136*6 

1222 

328 8 

90-1 

108*5 

126*8 

144-4 

3 59-8 

173 1 

376-0 

J09*4 

127-1 

129-2 

131-4 

133-4 

1350 

138-0 

140-2 

342-4 

126*0 

138-0 

149*9 

161 7 

173-4 

1852 

196-7 

2078 

198*0 

198-1 

198*4 

1990 

199-7 

2003 

201-2 

202*2 

209*7 

213*4 

217*8 

222-9 

2282 

2340 

240-3 

246 7 

1047 

122*8 

339-1 

1521 

157-8 

355 3 

147*8 

149*0 

151-6 

1534 

155-2 

1673 

159*4 

161*4 

363*7 

106 0 

71*3 

83*5 

95*5 

107*8 

119*9 

132-5 

144-8 

157 0 

209*3 

2092 

209-2 

209-6 

2101 

210*0 

211-5 

212-4 

J1 18 

Jl 28 

An 7 

An 17 

An 27 

86 

S 16 

S 26 

95*9 

1023 

108-7 

115*2 

321*6 

1280 

334*2 

140-0 

117*9 

331*9 

140*2 

3394 

132*6 

130*5 

138-8 

152 1 

177*5 

178*5 

179‘4 

181-5 

188-4 

185*1 

187'2 

189 2 

325-7 

3241 

319-5 

113-9 

110-2 

110-3 

3189 

1200 

220 6 

2203 

22 -2 

220-4 

2207 

221-0 

221-7 

222*4 

270 0 

268*1 

264-4 

2666 

267-2 

269-7 

273*1 

2772 

121*2 

12*2*9 

316-2 

112-7 

118-6 

131*4 

147*3 

164 6 

2061 

2064 

206*9 

2078 

209 0 

210-2 

213*9 

213 8 

3 08*7 

120 6 

3 32*8 

3450 

357 6 

169*7 

182 0 

194 8 

2820 

231-6 

231*2 

231-3 

231-5 

231-5 

232*1 

238*7 

Ji 19 

Jl 29 

Au 8 

An 18 Au 28 

S / 

8 17 

S 27 

107-9 

114*2 

120*7 

327 1 

133-4 

1398 

346 2 

162 5 

99'6 

94*5 

98 9 

1308 

3262 

143*5 

161 3 

1789 

238*8 

238*1 

237-7 

287*0 

237*7 

238-4 

239*2 

240*4 

558 

07*6 

792 

90-8 

1026 

114*8 

120-0 

1380 

243*7 

243*2 

243 4 

242-5 

242*3 

242-8 

212*6 

2481 


1783 

Mars ... 

281-1 

287 9 

294-3 

801*0 

307*6 

3138 

819-8 

3256 

331*3 

3?6*3 

340 9 

344*5 

349-2 

348-8 

349*2 

348-1 

3400 

3435 

• * 

Mero. ... 

8376 

355*1 

13*6 

*2-5 

51-t 

67 7 

80-6 

86 7 

82*7 

76-8 

78-8 

89*6 

104*3 

122*0 

1401 

158*0 

1745 

lc92 


Jap. ... 

278-9 

280*0 

280 8 

281-2 

281-4 

281*1 

280-7 

2794 

278*5 

277-3 

276 3 

2748 

273 4 

2723 

271-5 

271*1 

270 8 

2700 


Ven. ... 

22*9 

36*2 

473 

59-3 

714 

83 1 

94 8 

100-5 

117*9 

128-9 

140*0 

1501 

160*2 

170*3 

179*1 

1864 

19*2 3 

194-5 


Sat. 

260-4 

260*8 

200*3 

260-2 

259-6 

259-0 

258*4 

267-6 

256*8 

250*1 

255 4 

254'8 

2541 

253-9 

258 7 

2582 

253*5 

2537 

Eng. date ... 

Ap 9 

Ap 19 Ap 29 

My 9 

My 19 

My 29 

Je 8 

Je 18 

Je 28 

Jl 8 

Jl 18 

Jl 28 

An 7 

An 17 Au 27 

S 6 

S 10 

S 26 

1784 

Mara ... 

57-9 

63*9 

702 

76-2 

82*3 

h8-6 

94 9 

1011 

107-3 

113 0 

120*0 

120-2 

132-6 

138-9 

146-2 

151 6 

168-1 

104-6 


Merc. ... 

3510 

9*9 

22 2 

45*4 

59*5 

070 

053 

58-2 

587 

693 

82*9 

100*1 

1182 

1367 

158-8 

1693 

180-7 

184*2 


Jnp. ... 

808-0 

309*8 

312*7 

313 1 

314*3 

315*2 

3160 

310-2 

316-3 

315*o 

315*3 

3144 

813*1 

311*8 

310-5 

3090 

207-8 

306-9 


Ven. ... 

3280 

310*1 

s;.25 

4*6 

10-7 

28*9 

41-1 

536 

656 

77*7 

89*8 

102*3 

114*0 

126 8 

139*2 

151 5 

103*9 

176*3 


Sat. ... 

271-3 

2714 

271*6 

271*7 

2713 

2709 

2705 

269*7 

268 9 

268*2 

267*5 

200*8 

266*0 

205*6 

265*1 

264*5 

264-6 

264-9 


Eng. date . 

1785 Mara . 
Mero- 
Jup, 
Ven. . 
Safc.j , 

* Eng, date . 

1786 Mars . 
Merc. . 
J up. 
Ven. 
Sat. , 


Ap 9 
301*0 
5*8 
336*0 
44*0 
282-1 

Ap 10 
73*3 
15*8 
3*8 
48 
293*0 


Ap 19 Ap 29 
308*5 316-0 


23 0 
338*2 
51*0 
282*4 


37 8 
310*5 
55*9 
2828 


My 9 
323*2 
46 9 
3426 
57*7 
283*1 


M 19 My 29 
830*9 338*1 


47*1 
844 6 
55*6 
282*9 


40*0 

346*6 

50*6 

282*6 


A 20 Ap 30 My 10 My 20 My 31 


r8*9 

26*7 

6-2 

17*2 

2936 


844 
28*5 
8 6 
29*5 
294*1 


90*1 
21*6 
10*9 
41*9 
294 6 


95*9 
18*6 
13 4 
541 
2945 


111-8 

25*1 

15*6 

66*2 

294*6 


Je 8 
345*6 
38*5 
348*1 
45*2 
282*4 

Je 9 
107*8 
387 
17*8 
78*0 
294*0 


Je 18 
352-5 
465 
849*6 
42*0 
281*8 

Je 19 
118*7 
55*3 
19 9 
90*6 
294*1 


Je 28 
359*6 
60-9 

350*9 

39*3 

281*1 

Je 29 
119 7 
736 
21*8 
102*6 
293*6 


J1 8 
64 
77*9 
351*7 
40*1 
280-5 

J19 

125*8 

92*3 

23*7 

114*5 

293*2 


J1 18 
12*8 
9b 3 
352-4 
52*3 
279*7 

J1 19 
1320 
110*7 
25*3 
126-6 
2923 


JJ 28 
19*2 
114*7 
352*6 
604. 
278*9 

J1 29 
138*3 
127*7 
26*6 
138*6 
291*5 


An 7 An 17 


251 

132*7 

352*5 


278*2 

An 8 
144*6 
141*9 
27*8 
1504 
290*6 


30*9 
148*8 
352*1 
79 2 
27T5 


An 27 
36 3 
1617 
851*3 
89*6 
276*9 


Au 18 An 28 
151*0 167*3 


149*8 

28*6 

162*2 

289*9 


149*3 
29*0 
173 9 

2893 


S 6 
408 
167 7 
350-2 
100*7 
276 3 

S 7 
163*9 
141*7 
29-1 
185 0 
288-7 


8 16 S 26 
45*0 48*6 

164-6 157-4 
349-1 347-7 
1117 1233 
276 1 276 0 

8 17 S 27 
170-4 176 9 
140 3 146-0 

28-7 28-1 

197-1 208"2 

288-4. 268-0 




SO 


- Mara 

... 819 2 

327*0 

334-8 

342-4 

350*0 

357-6 

5*1 

12-3 

196 

26-7 

83-7 

3844 

470 

53*5 

59-0 

657 

Merc. 

... 10-0 

4*7 

359-4 

4-2 

16-5 

82-6 

509 

69*7 

88 7 

105*6 

121-3 

131*7 

1330 

128-4 

122-6 

128-8 

Jup. 

... 311 

335 

35*8 

381 

40*6 

42-8 

46-2 

47*7 

499 

52*2 

64-2 

50*3 

58*0 

59-8 

61-3 

62-5 

Ven. 

... 314-8 

325*9 

337*3 

348*7 

0*7 

12 3 

24*2 

36*1 

48-1 

60-2 

720 

84*2 

96*2 

108 5 

120*6 

133-2 

Sat. 

... 303*8 

304*5 

3054 

3060 

305-2 

306*4 

300*6 

306-2 

305-9 

305-6 

3050 

3044 

303-6 

302 8 

302-0 

301-2 

*. date 

... Ap 9 

Ap 19 Ap 29 

My 9 My 19 My 29 

Je 8 

Je 18 

Je 28 

Jl 8 

Jl 18 

Jl 28 

Au 7 

Au 17 

Au 27 

S 0 

Mars 

... 914 

95*6 

1002 

105*2 

110-5 

116-8 

121-4 

127*0 

132*9 

138-0 

1448 

161-0 

1674 

163 6 

170 0 

176 0 

Merc. 

... 3412 

343-2 

354*~ 

10 1 

28*0 

40*8 

65-9 

84-0 

99-9 

111*8 

1158 

1103 

1048 

103-5 

1:0 6 

135 9 

Jnp. 

... 59-9 

60 8 

62*8 

64-n 

06-9 

69*1 

71-5 

73-7 

761 

78-4 

80*6 

82 9 

86*2 

87-4 

89-4 

91 3 

Ven. 

... 39*5 

50 9 

62*4 

731 

83-7 

93-6 

1029 

lll-l 

1179 

1223 

123*2 

120-7 

115-5 

110*2 

107 4 

108-6 

Sat. 

... 314 8 

315-7 

316-6 

317*5 

317 9 

3184 

3189 

318-8 

318-6 

3186 

318 0 

317*5 

316*8 

316-0 

315*2 

3144 

Mars 

... 3X6*3 

814*0 

351-8 

359*4 

7*0 

14 5 

220 

29 1 

36-4 

43-4 

50*3 

57*1 

63*9 

70*4 

76*8 

83*0 

Merc. 

... 333 2 

347-8 

5*3 

24 1 

43*1 

61 e 

78*2 

913 

97'3 

93-8 

87*2 

89-0 

99 8 

114 7 

131 8 

149*7 

Jup. 

... 88*2 

89i 

90 3 

91-9 

93 8 

95-2 

970 

99*2 

101*3 

1035 

1057 

108 L 

110 3 

112*5 

314-8 

116*9 

Ven. 

... 345 6 

358*6 

11*1 

23*2 

35 7 

48-1 

00 3 

72-4 

84-7 

97 0 

109 3 

121-8 

133*5 

145*7 

3 68 3 

170 5 

Sat. 

... 3260 

3270 

328*1 

3291 

3298 

330*4 

3310 

3312 

331*4 

3315 

3311 

330*7 

830*3 

329-6 

329*4 

3280 

Vrsh. 

Mitb. Kat. 

Sim. 

Kan. 

Till. 

Vrsoh. 

Dhan. 

Mak. 

Kum. 

Min. 

Asvn. 

Bhar. 

Krit. 

Rohi. 

Mrig. Ardh. 

Punar. 

60 

90 120 

160 

180 

210 

240 

270 

300 

330 

360 

13-3 

26-7 

40-0 

53*3 

667 

800 

93-3 


71*4 

141-2 

03*4 

145*5 

300*7 

8 16 
183*3 
363 0 
93 0 
112 9 
313 7 

89*2 
367-4 
1190 
182 7 
8272 


76-7 
150*9 
64-1 
157*7 
300 2 

S 26 
190*0 
370 7 
94*4 
119 4 
313-0 

95-1 

1841 

121*1 

195*0 

326*4 



TABLE V-B.—-GEOCENTRIC PLACES OP PLANETS 

jar. 

cont. 

$Tar£., AD. 1637—A.D. 1909; Marcury, A.D. 1645— A.D. 1999; Jupiter, A.D: 1656—A.D. 1999; 
Saturn, A.D.1617—A.D. 1999— cont. 



;o 7 

134*5 

103-5 

34V4 

3100 

203*2 


0 17 
140'4 
167'0 
146*5 
2298 
204*4 


0 27 
146 0 
177*8 
148*4 
239 9 
205*0 


I 6' 
152 5 
1927 
150*1 
249-5 
2067 


N 18 
158*4 
209*3 
15L-6 
258*1 
207-9 


258-4 260-2 267*3 27-4*5 281‘7 

1581 172-4 188*9 200 2 223 6 

i0SO 170*1 172*4 174*3 170*5 

109 a 181-9 194*5 207'1 219*6 

213*2 214*3 216*4 2166 217 8 


0 6 
146-7 
168-3 
1913 
1230 
*223*1 

282*0 

182*4 

215*7 

206*4 

233*8 

0 7 
168-9 
1950 
211*8 
151-5 
243‘4 


0 10 
153*1 
1847 
1937 
1371 
224-2 

287-3 

199*5 

217*5 

218-5 

2‘H‘2 

0 17 
105*3 
208*3 
243-3 
163*6 
2444 


0 26 
1592 
203 1 
195*9 
147-6 
225*2 

293*2 

214*8 

219*7 

230-6 

235*1 

0 27 
171*8 
215-0 
2451 
1704 
245-2 


N 5 
1655 
219*8 
197*9 
157-6 
226-2 

299*2 
2267 
2220 
242 7 
2361 

N 8 
178-2 
213*9 
247*2 
188-4 
246*9 


N 15 
171*7 
234 5 
200*2 
1691 
227’4 

3056 

231*7 

2241 

254*4 

2373 

N 16 
384-0 
200-4 
2491 
2010 
247’2 


N 28 
161-2 
226*7 
153*0 
285*3 
209-1 


289*1 

2400 

178*2 

232*1 

219-1 

N 25 
376 9 
244-7 
202*4 
180 0 
228*6 

312*0 
227 6 
226-2 
2601 
238-4 

N 26 
191*2 
204*6 
251*3 
2135 
248*2 


D 6 
169*9 
2439 
154 2 
2?0*4 
210-2 


296*5 
2535 
180-1 
2448 
220-3 


D 6 
197*6 
2130 
253*5 
226*2 
249-3 


341*6 

339-7 

339-6 

340 5 

3427 

iaa-e 

199 6 

192*6 

1887 

194-6 

271-& 

272*1 

2733 

274*4 

2701 

103*5 

189-9 

184-7 

181-4 

181*0 

253*9 

2546 

255*3 

2501 

257*1 

0 0 

0 16 

0 26 

.N 5 

N 15 

mo 

177-6 

184*3 

190*9 

197-6 

178*7 

172-9 

176*3 

187*1 

201-9 

306*1 

8057 

3057 

306*0 

306*7 

1$8*7 

201*1 

2130 

2260 

2385 

204-7 

265*2 

265*8 

266*3 

267*3 

0 G 

0 16 

0 26 

N 5 

N 15 

50’9 

52*2 

52 5 

51*5 

49-1 

1.58*1 

107-4 

181*9 

198*1 

2154 

340*3 

345-0 

3439 

342-8 

342-3 

135*2 

147*0 

158*9 

170-9 

183-2 

275*9 

276*2 

276*6 

2769 

277*7 

0 7 

0 17 

0 27 

N 6 

N 16 

183*5 

190-2 

1970 

2040 

210*9 

161*5 

177-6 

194-9 

212-3 

228*8 

27*3 

207 

25*1 

23*0 

22-9 

219 2 

229*9 

239 9 

249*2 

257*5 

287*4 

287*6 

2877 

287*8 

288*5 

81-6 

861 

901 

93'6 

96-1 

1735 

191 “1 

208-8 

223*9 

2360 

04*2 

64*3 

63’■< 

03*1 

62 1 

170-2 

182-0 

.195 2 

207*8 

220*3 

299*7 

299*6 

299-4 

299*4 

2999 

O 0 

0 16 

0 26 

N 5 

N 15 

1967 

203*0 

210-6 

2177 

224*9 

4S8-8 

204*3 

217*5 

224*5 

223 1 

957 

90-0 

975 

97*8 

980 

327 8 

137-1 

147*9 

157*9 

1697 

312*3 

312*1 

3119 

311*5 

3117 

100-6 

100-2 

111*8 

116*1 

120-6 

198-5 

2077 

203*7 

201*2 

1977 

122-8 

1246 

120*1 

127*4 

128*4 

207*1 

21.9*1 

231*3 

2433 

265*0 

3257 

325-2 

324*7 

324*2 

324*3 


250 

260 


D 36 

D 26 


175 6 

181*1 

1779 

259 0 

2725 


1652 

155*9 


2727 

271*1 


211*3 

212*3 


3040 

3115 

1780 

202-2 

262*0 


181*8 

183 l 


257*4 

270*1 


221*4 

222*5 


D 15 

D 25 


190*1 

1961 

1781 

240*8 

235*7 


200*0 

208-5 


203*6 

215*5 


230*8 

232*0 


325*2 

3320 

1782 

2220 

2321 


230 8 

232-9 


289*3 

300*3 


2407 

241*8 


D 16 

D 20 


204*1 

210*7 

1783 

226*4 

242*5 


25o*8 

258-1 


2389 

251 5 


2506 

251*8 


353 3 

357*8 

1784 

2391 

2565 


2819 

2840 


198*2 

206*8 


2603 

261-4 


D 15 

D 25 


217*9 

225-2 

1785 

253 0 

268-9 


310*3 

311*9 



N 25 


250 8 263*3 2757 2881 

263*1 2691 270-3 271*5 

N 25 D 5 D 15 D 25 

46*0. 43 0 40-6 39*0 1 7 86 

2327 2489 2627 271*4 

342*0 342-0 342*4 843*2 

195 5 207*7 220 3 233*5 

278*6 2794 280*5 281*0 

N 26 D 0 D 16 D 26 

217*9 224*9 232-1 239*4 1787 

243*4 253-8 2560 2498 

20-9 19*8 19‘P 18*4 

264*2 208*6 270 0 267*2 

289*2 2S9g 290*8 291*8 


97*7 
240 4 
61-0 
232*8 
300*3 

N 25 
232*0 
215*3 
97*6 
180*4 
311*9 

124 5 
203*3 
129 2 
2665 
324*3 


98*2 

230*9 

59-0 

2155 

300*8 

D 5 
239-4 
2140 
97*1 
192 l 
312*3 

1281 

215*8 

129-7 

278*2 

324‘3 


97*2 

229-8 

582 

258*1 

301*7 

D 15 
246-8 
221*4 
96*2 
204*1 
3181 

130*5 

231*4 

129-8 

2897 

324-9 


95*2 

231*1 

570 

270-7 

302-6 

D 25 
254*3 
235 6 
95*0 
216*1 
3J3 8 

1320 
248-4 
129 5 
3006 
3254 


1788 


270 

280 

290 

300 

310 

320 

Ja 6 

Ja 15 

Ja 25 

F 4 

F 14 

F 24' 

180-5 

191 7 

1904 

201*2 

2065 

2093 

279-2 

2768 

269-6 

269 1 

2784 

2926 

156*3 

156-2 

155*9 

1554 

15V4 

153*1 

2668 

2620 

258*8 

2599 

263*9 

270*9 

213*4 

2140 

2147 

215-5 

215*8 

2160 

3190 

326*4 

333 9 

341*3 

3487 

356*0 

254*8, 

251*8 

258 5 

2717 

287'8 

305*7 

184-4 

185-3 

1859 

186-3 

186 3 

1860 

282*7 

2952 

307*6 

320*1 

832 5 

8447 

223*5 

224*4 

225*2 

2261 

220*5 

2269 

Ja 4 

Ja 14 

Ja 24 

F 3 

F 18 

F 23 

202*4 

209*3 

214*4 

220-7 

226*2 

232*0 

240*3 

25V6 

267*5 

284*1 

302 2 

320-4 

210*3 

211-9 

233*4 

2140 

2155 

216*2 

227 5 

239*9 

2*2*3 

2640 

276*9 

2893 

233*1 

234*1 

235*1 

2361 

230*7 

237*3 

338*6 

345-6 

352*4 

3592 

60 

127 

2465 

263 2 

2810 

298'6 

315*4 

8297 

235-3 

237 3 

239*2 

241*1 

242 9 

244*4 

8110 

320-8 

329-9 

327-5 

843*4 

346-4 

243*0 

2440 

245*0 

246*1 

2469 

2477 

Ja 5 

Ja 15 

Ja 25 

F 4 

F 14 

F 24 

217*1 

223*9 

230 5 

237*2 

243 8 

250-8 

259-8 

277*3 

294-2 

309-4 

320 1 

3-29 

260 4 

262-6 

2650 

267-2 

269-3 

271*4 

264*2 

2787 

289*4 

301-9 . 

3146 

3270 

2 62*9 

2540 

255 1 

256-2 

257*0 

267*9 

27 

8*0 

134 

19*0 

248 

20*4 

2737 

289*0 

300*9 

306-8 

3009 

294-6 

2863 

288'0 

2^0*9 

293-2 

2957 

2980 

217*2 

2278 

238*8 

2501 

261-8 

273*5 

262*6 

263-8 

265*1 

2662 

207*1 

268T 

Ja 4 

Ja 14 

Ja 24 

F 3 

F 13 

F 23 

2319 

238-9 

2460 

253 1 

2604 

267*6 

281*8 

288*7 

2802 

279*0 

278*9 

287-7 

313-8 

315-9 

318*1 

320-3 

322*8 

.25 1 

300*3 

3124 

324*4 

336*2 

317-8 

369-1 

272-6 

273-8 

276*0 

2761 

277*2 

278-3 

Ja 4 

Ja> 14 

Ja 24 

F 3 

F 13 

F 23 

38*8 

39*7 

41*5 

44-8 

47*6 

51-6 

271*1 

263-9 

261*3 

267*9 

281*3 

297-5 

344 1 

345*6 

3472 

348 8 

350*8 

352*9 

245*4 

258*2 

2708 

282-9 

2958 

808-5 

2827 

283 9 

285-1 

286-2 

287*4 

2887 

Ja 5 

Ja 15 

Ja 25 

F 4 

F 14 

F 24 

2468 

2540 

261-4 

2090 

276*6 

2842 

245*0 

249*3 

261*0 

276 3 

2937 

311-9 

18*3 

18-5 

19*1 

19*8 

210 

22*5 

262*4 

258*0 

255-9 

2581 

263*9 

270-6 

292*9 

2941 

295-3 

296; 4 

297*6 

298*8 

92 1 

88*3 

84 7 

81*8 

80*0 

79-8 

241-3 

2557 

272*4 

290-2 

3o8*l 

325 2 

558 

54*7 

54*1 

53-6 

53*6 

540 

2833 

295*8 

308-3 

320*7 

333*1 

345*4 

303-4 

304*6 

305*8 

300-9 

308*1 

309*4 


330 340 350 360 


212*7 

509*3 

151*9 

278*7 

216*3 

Mr 5 

3 2 
323-8 
185 5 
357*0 
227-2 

Mr 5 

237-7 
3366 
2166 
301 7 
238*0 


Mr 16 Mr 28 
216-4 217*2 


327 6 
1507 
288*1 
2 « 6*2 


345*6 

149*2 

293*1 

2158 


Mr 15 Mr 25 
105 17*6 


3417 

184*4 

8*6 

2273 

Mr 15 
2431 
360-5 
216*3 
314*2 
238*1 


3>8‘1 
183 4. 

21 0 
227*3 

Mr 25 
2485 

3585 

216'5 

826-0 

238*3 


Ap 5 
2182 
3*9 
143*2 
303-7 
215*6 

Ap 4 
24*7 
11*0 
1821 
330 
227*0 

Ap 4 

254*0 

357*4 

215*9 

839*0 

2383 


19*3 26-2 32*8 39*6 


Mr 6 

257*3 
316-9 
273*4 
339 5 
2588 

Mr 5 
36*5 
297*5 
800*5 
285*6 
2691 


Mr 10 
264 0 
3120 
275*3 
351*9 
259*3 

Mr 16 
425 
308*2 
302*7 
297*6 
269*7 


Mr 20 
270*8 
3167 
276-9 
4*3 
2fc9*7 

Mr 25 
484 
3236 
8049 
309*5 
270*5 


Ap 5 
277*6 
3292 
2783 
10-7 
260*3 

Ap 4 
54*5 
341*2 
306-7 
3217 
271*0 


Mr 5 Mr 15 Mr 25 Ap 4 
276*0 282*4 289*7 297*2 
3020 319 2 337*5 350 0 
327*5 329*9 332 2 334*7 
101 20-6 30 7 39-4 

279-4 280*2 281*1 281*0 


Mr 5 Mr 15 Mr 25 
55*7 60*5 65-5 

315-5 333*8 351*5 
355*1 357*6 *59 9 
321*0 833*4 345*9 358*4 
289*8 290*7 291*6 292 0 


Ap 4 

70*6 

8-4 

2*2 


Mr 6 Mr 16 Mr 26 Ap 5 
292*0 299 6 307-5 815 2 
829*8 346*7 07 9*2 

241 25 9 . 27-9 30*0 

278-5 288*1 298’2 308*9 
3001 301*2 3023 303*8 


Mr 5 
80 9 
339-7 
54-6 
3570 


Mr 15 Mr 25 
82-9 85 8 

3.9 7 850-6 
555 568 

8*9 21*6 


Ap. 4 
89*4 
3439 
58*2 
33*5 


1789 


1790 


Ja 4 
261 9 
251-7 
938 
228 1 
314-5 

132*5 

265-8 

129*2 

3111 

336*1 


Ja 14 

269-5 
269-5 
92 5 
2405 
316*6 

131*9 
283 0 
1283 
320*7 
3271 


Ja 24 
277-2 
286-8 
91-2 
252*9 
316*7 

130*0 
208*6 
127-2 
319*5 
328 1 


Mag. IP.Phal. U.Fhal. Haafca. * Chit. Srati.- Visa. Antir. ’ Jyesh. Muia P. Ash. U. Ash. 
133-3 1467 160 0 1733 186*7 200 0 213*3 2267 2400 253^3 266 7 2800 


F 3 F 13 P 23 Mr 5 Mr 15 Mr 25 Ap 4 

285 1 2927 30C8 808*4 316*3 324*3 332 2 

304*0 310 1 8300 3332 827 1 322 2 320*7 

80*9 88 8 87-9 87*4 87 2 878 &7’8 

265*3 277*6 2900 802*4 314*9 3273 3397 

317*8 319*0 320*2 3 21 5 322 8 324 0 325 8 

126*8 123*4 1190 115*9 113-8 113*1 113*4 

310*6 315*6 3L1*3 304*9 307*2 318*5 333*7 

126 0 1 24 8 1 23*4 122 1 121*0 120*2 119*6 

S36*6 341*9 344*0 342 2 3381 833 3 329*7 

329*1 330-4 331*5 332*7 334*0 335 3 336 6 

Srav. Dan. Satab. P. Bhad. U. Bhad. Revafri. 
293*3 306-7 320*0 333*3 3467 3600 




TABLE V-B.—GEOOENTBJC PLACES OP PLANETS 


<SL 


* TABSiS i 

Geocentric Places of Mars, Mercury, Jupiter* Venus and Saturn for every tenth day Of current cycle. 

Venus, A.D. 1765—A.B U 1909 ; 

Dayofl&Y. O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 


1790 


Je 9 Je 19 Je 29 01 9 J119 J1 29 An 8 An 18 An 28 S7 


Mars 


114*8 

115*4 

119*8 

123*0 

1271 

131*7 

i 86*6 

141*9 

147*4 

163*1 

158*9 

164*8 

171-2 

177-4 

183*9 

190*5 

197*2 

Merc. 

... 

342*9 

1*1 

20*0 

88*7 

55*9 

70*1 

77*7 

76*4 

69*2 

09*2 

78*8 

93*1 

110-0 

126*7 

146*4 

163*5 

178*8 

Jup. 

••• 

119*2 

119*2 

119*3 

119*9 

120*8 

121*9 

123*2 

124*8 

126-6 

128*4 

130*3 

182*3 

134*5 

136*8 

138*9 

141*3 

143*5 

Ven. 

•»* 

330*8 

832*8 

337*6 

344*5 

363*2 

2*5 

11*8 

22*9 

33*8 

450 

56*3 

68*1 

79*8 

91*3 

303*2 

115*4 

127*6 

Sat. 

it. 

337*2 

338*4 

339*5 

340*7 

341*0 

342*4 

343*3 

343*8 

344*2 

344*6 

344*4 

344*2 

344*1 

343*4 

342*8 

342*2 

341-4 

Mars 


362*4 

0*0 

7*6 

15*1 

22*5 

29*8 

87*1 

44*3 

61-2 

58*3 

65*0 

71*7 

78*3 

84*9 

91*4 

97*7 

103*9 

Merc. 

... 

357*4 

16*5 

33*3 

48*3 

57*8 

68*5 

61-5 

49*2 

67*4 

71*4 

88*1 

106*2 

124-6 

142*4 

168*4 

171*3 

177*4 

Jup. 


162*2 

151*2 

150*8 

149*9 

149*7 

149*8 

150*4 

151*1 

152*1 

153*4 

165*1 

156*8 

158*5 

160*6 

102*5 

164*7 

160*8 

Ven, 

... 

23*6 

35*8 

47*9 

69*9 

720 

83*7 

95*3 

107*0 

118*3 

129*3 

140*3 

160*4 

160*6 

170*2 

178*6 

185*6 

1910 

Sat. 

... 

348*8 

850*1 

351 *8 

352*5 

863*6 

354*7 

355*7 

356*4 

357*0 

367*7 

357*7 

357*9 

358*0 

357*6 

357*2 

356*6 

355*8 


S 27 
204*1 
190*0 
146*5 
139*8 
340*8 


110*0 
174*0 
189*0 
192*55 
365*0 


Eng. date 
1792 


Ap ft Ap 18 Ap 29 

' “ a ' “ jt45-y 


1793 


Mars 

... 

146*8 

145*6 

Merc. 

... 

11-1 

26*7 

Jup. 

... 

186*1 

184*8 

Ven. 

... 

328*6 

340*8 

Sat. 

... 

0*5 

1*8 

Mars 

... 

7*8 

15.2 

Merc. 

... 

16*6 

21*1 

Jup. 


220*1 

219*2 

Ven. 

... 

43*7 

50*2 

Sat. 

... 

12*5 

13*3 


87*6 

183*5 

363*1 

3*1 


My ft My ift My 29 
146*8 149*2 162*0 
39*7 33*3 29*7 

182*4 181*4 180*6 
6*3 17*4 29*6 

6*6 


4*4 


6*8 


Je 8 
155*7 
36*0 
180*0 
41*7 
8*0 


22*6 

16*7 


29*7 

10*3 


87*0 

14*4 


44*2 

27*0 


64*8 

15*1 


65*4 

16*6 


52*3 

17*2 


46*7 

19*1 


Eng. date 
1794 Mars 

Merc. 

Jup. 

Ven. 

Sat. 


Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 
197*1 194*1 190*4 187*7 185*5 184*8 


353*3 

252*6 

5*5 

24*9 


351*6 

252*8 

17*9 

20*2 


353*9 

252*4 

30*2 

27*6 


51 

252*0 

42*6 

28*7 


20*5 

251*0 

54*8 

30*1 


38*4 

250*0 

66*9 

31*5 


Jeft 

185*3 

56*9 

248*7 

79*2 

32*9 


1795 Mare 
Merc, 
Jup. 
Ven. 

Sat. 


22*7 

334*3 

2830 

315*1 

37*4 


29*8 
343 3 
284*3 
326*3 
38*7 


36*9 

358*0 

286*4 

3377 

40*0 


43*9 

15*8 

285*8 

349*2 

41*4 


50*8 

84*4 

286*1 

1*2 

42*7 


67*7 
53*6 
286*1 
12 9 
44*0 


64*5 

72*0 

285*6 

24*8 

45*4 


Eng. date 
1796 Mare 


Mere. 

Jap. 


Ap 9 
243*5 
33*>*3 
311*8 


Ap 19 
216*6 
353*1 
313*8 


Ap 2ft 
248*7 
11*4 
315*6 


My 9 My 19 My 29 
249*9 260*6 249*7 
490 
318*7 


30 3 
317*8 



Ven. 

... 40*0 

51*4 

62*8 

73*4 

83*9 


Sat. 

... 60*3 

61*6 

52*8 

53*9 

65*2 

1787 

Mars 

... 378 

44*0 

508 

57*5 

64*2 


Mere, 

... 348*8 

7*6 

26*3 

43-7 

59*0 


Jup. 

... 3899 

342*2 

3445 

346*7 

348*8 


Veil. 

... 346*1 

359*8 

11 8 

23*9 

36-4 


Sat. 

63*5 

64*5 

66-6 

66*0 

67*9 

Eng. date 

... Ap 10 Ap 20 Ap 30 My 10 My 20 

1798 

Mars 

... 272*4 

278-3 

284*4 

290*3 

295*8 


t»\ ere. 

3*6 

21-4 

871 

48'2 

5VI 


Jup. 

7*6 

10*0 

124 

14*7 

17*1 


Ven. 

... 3280 

381*0 

336*4 

3440 

3530 


Sat, 

... 770 

77*8 

786 

79'5 

80-6 

1799 

Mars 

... 020 

58*4 

647 

71*1 

77-2 


Merc. 

... 14*9 

27*3 

81*8 

26-5 

218 


Jup. 

... 34*9 

37 *2 

395 

41-8 

444 


Ven. 

24*2 

364 

48*5 

60*5 

72*6 


Sat. 

... 900 

91*1 

91*7 

923 

934 

1800 

Mar® 

... 293*6 

300*8 

3080 

315*3 

322*4 


Merc. 

... 12*6 

96 

2*8 

4*7 

15-6 


Jup. 

640 

64*6 

66*6 

68*4 

70 5 


Ven, 

... 329*3 

341 4 

3537 

6*0 

181 


Sat. 

... 104-4 

1046 

104*9 

105-3 

1061 

Eng. date 

... Ap 11 

Ap 21 

My 1 My 11 My 21 

1801 

Mars 

... 07*1 

728 

78*6 

84-5 

yo-6 


Merc. 

... 3450 

344 6 

353*5 

8*4 

25*8 


Jup. 

... 924 

93*2 

94'2 

955 

971 


Ven, 

... 43-3 

49-5 

53*1 

532 

49*0 


Sat. 

... 118*3 

118*2 

118*2 

118*3 

119*0 

Meah, 

Vrsh. 

Mith. Kat, 

Sim. 

Kan. 

Tnl. 

Vrsoh. 

30 

60 

90 120 

150 

180 

210 

240 


67*2 

319*8 

93*7 

56*5 


Je 8 
247*5 
80*5 
320*7 
102*8 
57*7 


70*8 

68*9 


77*3 

69*7 


48*7 

69*2 


70*4 


301*3 

44*6 

19*5 

2*5 

81*8 


Je 9 
3060 
40*7 
21*7 
117 
83*0 


83*7 
25 5 
46*6 
84*3 
94*4 


90*0 

37*4 

490 


95*4 


30*9 

72*6 

30*3 


48*9 

75*0 

42*4 


96*6 

44*7 

98*8 

42*8 

119*6 


1027 

63*7 

100*8 

37*7 

120*1 


Je 18 
160*1 
49*3 
179*8 
54*2 
8*8 


Je 28 
164-7 
66*7 
179*8 
66*3 
9*7 


.73 8 
169*9 
83*8 
180*4 
78*4 
10*6 


J118 
175*4 
102*4 
181*3 
90*5 


J1 28 
181*1 
120*7 
182’t 
103*0 


An 7 
187*0 
137*6 
188*5 
114*5 


An 17 
193*2 
151*7 
185*0 
12/*5 


An 27 
199*6 
159*5 
186*7 
139*9 


S 6 
206*2 
159*2 
188*4 
152*8 


8 16 
212*9 
151*6 
190*5 
104*7 


& 20 
220*0 
150*1 
192*6 
177*0 


61*1 

48*0 


58*1 

61*2 


65*1 

80*2 


71*7 


41*5 

20*4 


39*1 

21*5 


36*4 

22*5 


46*1 

28*6 


Je 19 
187*0 
75*7 
247*4 


Je 29 
189*7 
93*6 
246*0 


J1 9 
193*3 
110*1 
244*8 


10*9 

11*3 

11*8 

11*6 

11*8 

11*1 

10*5 

9*8 

78*4 

85*0 

91-0 

98*1 

104*5 

310*9 

117-1 

128*3 

116*1 

181*2 

141*6 

143*2 

136*6 

132*4 

138*1 

150*7 

210-3 

210*5 

2108 

211*5 

212*7 

213*8 

215-4 

217*0 

51*7 

60*2 

69*6 

79*4 

89*9 

101*0 

112*2 

123’S 

24*2 

24*9 

25*5 

25*7 

25*7 

25*7 

26*8 

24*9 

J119 

Jl 29 

An 8 An 18 

An 28 

S 7 

S 17 

S 27 


197*3 

121*5 

243*7 


202*0 

125*8 

242*8 


207*4 

120*8 

242*2 


212*9 

116*1 

242*0 


218*9 

138*1 

242*0 


225*1 

130*3 

242*5 


23 J *5 
145*5 
243*3 


91-2 

103*3 

116*2 

127*2 

189*2 

151*0 

162*8 

174*4 

186*1 

197*5 

34*1 

36*3 

36*5 

37*4 

38*2 

39*0 

39*4 

39*8 

40*2 

39*9 

71*2 

77*9 

84’4 

91*2 

97*5 

1040 

110*5 

110-9 

123*2 

1295 

88*6 

101*7 

107*9 

104*3 

97*9 

992 

109-8 

1244 

141*5 

159*3 

284-9 

2840 

282*7 

281*5 

280*1 

2788 

2776 

376*6 

275*9 

276'4 

36-7 

48*7 

60*8 

72*6 

84-9 

969 

1091 

121*3 

183-8 

146*2 

46*7 

48*0 

492 

50*3 

51*4 

625 

531 

53*7 

54*3 

54*4 

Je 18 

Je 28 

Ji 8 

Jl 18 

JI 28 

An 7 

Au 17 

Au 27 

S 6 

S 16 

245*2 

242*7 

2407 

239-7 

239*8 

241*8 

244*4 

248*2 

252 5 

257*7 

88*9 

87*4 

80*2 

79*8 

88*8 

102*6 

120 0 

1379 

155-7 

1727 

321-2 

321*4 

321*1 

320*5 

3197 

3187 

317*4 

316*0 

314*7 

313-3 

110*6 

117*1 

120*8 

320-8 

117*3 

111*5 

106-5 

104*6 

106-7 

111-8 

69*2 

60*6 

020 

63*2 

64*4 

05*8 

66*4 

67*3 

681 

68-5 

83*9 

90-3 

90*9 

103*8 

109*6 

110*1 

1224 

128*9 

136*1 

341*5 

62*8 

60*2 

078 

81*4 

98*1 

116*0 

134*3 

162*0 

167*4 

180*7 

354*1 

355*4 

350*4 

3571 

367*5 

357*7 

357*3 

356*7 

855*8 

364*6 

73*0 

85*3 

977 

109*9 

122 0 

134*1 

146*4 

159 0 

171*2 

188*4 

71*8 

73*1 

74*4 

75*7 

77*0 

78 8 

79*4 

80*5 

81*5 

821 

Je 19 

Je 29 

Jl 9 

Jl 19 

Jl 29 

An 8 

An 18 

Au 28 

S 7 

S 17 

310*5 

314*3 

317*4 

319*6 

320*1 

819*8 

317*9 

3154 

318*2 

811*7 

46-5 

69-5 

75*8 

83*9 

112*5 

130-6 

147*3 

161*4 

169*5 

16-8 

238 

25*8 

277 

29-5 

310 

32*1 

33*1 

33*7 

33*8 

33 8 

291 

341 

454 

50*8 

686 

80*2 

91*8 

108*8 

116*0 

128-2 

84*3 

856 

86*9 

88*3 

89*6 

91*1 

92*2 

93*3 

94*5 

95*4 

961 

102*6 

108*9 

115*2 

121*6 

127*8 

184*6 

140*7 

147*0 

163*4 

534 

715 

90*2 

108-7 

1261 

141*2 

151*0 

152*8 

1460 

1421 

51*2 

53 5 

559 

680 

60 1 

62-0 

637 

65-3 

6d*7 

67*7 

107*5 

1187 

129*7 

1*40*6 

150*7 

1G07 

170*0 

178-2 

181*8 

389-7 

96*1 

97*9 

99*J 

100-5 

1019 

1032 

101-4 

105*1 

1069 

107*9 

843*2 

350*0 

35G*3 

2-4 

8-2 

13 5 

18*5 

22*6 

26*1 

28*5 

676 

86*6 

1039 

120*2 

1323 

1360 

1310 

125*2 

128*7 

1401 

77*2 

790 

81*9 

84*2 

86 5 

88‘6 

90-9 

929 

94 8 

96*6 

54*9 

670 

791 

91*2 

3037 

115*0 

128 2 

140-0 

153 1 

365 5 

108-8 

1100 

111-6 

112*5 

113-8 

115*0 

116-3 

117*6 

1109 

120*0 

Je 20 

Je 30 

Jl 10 

Jl 20 

Jl 30 

Au 9 

An 19 

An 29 

88 

S 18 

108*8 

114*9 

120-9 

127-3 

133*6 

189 9 

1461 

152*6 

1591 

165*4 

820 

98*8 

112*1 

118*4 

115*2 

108*2 

109-3 

119*7 

13A2 

151*0 

102*8 

104*9 

107*0 

109*3 

111-4 

113*7 

116*9 

118*1 

120*3 

123*4 

36-2 

336 

44*1 

51*2 

59-9 

69-6 

79*6 

90 2 

1014 

112*6 

121*1 

122*1 

123*1 

124 3 

125*6 

126*9 

128*2 

129 5 

130 7 

1319 


238*2 

362*5 

244*3 

208*0 

39*8 


135*8 

1769 

275*5 

158*4 

54*3 


S 26 
2631 
1881 
312*2 
118*9 
69*2 


147*9 
186*6 
358*2 
195 0 
82*7 


S 27 
311*2 
161*6 
33 5 
140*3 
96*2 


159*7 

148*0 

685 

189*9 

109*0 


29'7 
1550 
99:2 
177*7 
121*1 


3 28 
1721 
168*7 
124 6 
124*3 
1831 


26*7 40 0 58*3 66*7 80*0 98*8 106*7 120*0 




TABLE V-B.—-GEOCENTEX 0 PLACES OF PLANETS 



TXlsu rs, A.D. XS37—A.D. 1999; Mercury, A.D. 1645 
Saturn, A.D. 1617—A.D. 1999— cont. 

190 200 210 220 230 240 250 260 


—A.D. 1999 ; Jupiter, A.D. 1656—A.D, 1999 ; 


180 

0 7 

211*0 

193*5 

147-8 

152*2 

339*7 


116*0 

166*9 

1711 

190*2 

354*2 


0 17 
217*8 
188*0 
149*8 
164*3 
339*0 


1218 

1672 

173*3 

185*8 

353*4 


O 27 
225:0 
182*1 
161*8 
177*2 
338*4 


127*5 

177*0 

175-5 

180*6 

350*6 


N 6 
232*3 
185*3 
153*6 
1.89*0 
337*7 


1330 

190*9 

177*7 

178*2 

351*8 


N 16 
239*6 
136*5 
155*2 
201*6 
337*4 


138*3 
207*2 
179*8 
178 8 
351*4 


N 26 
,247*2 
211*2 
156*6 
.214*1 
837 ? 2 


143*3 

224*6 

181*6 

182*8 

350*9 


.D «6 
254*6 
227*5 
1679 
226*8 
337*1 


148*0 

241*7 

183*6 

130*4 

350*6 


0 6 

0 16 

0 26 

N 5 

N 15 

N 25 

D 5 

226 7 

233*7 

241*0 

248*4 

255 8 

263*6 

271*1 

157 ; 5 

170 9 

187*0 

2041 

221*6 

237*9 

252*6 

194*7 

196-8 

199*1 

201*2 

203*3 

205*7 

207*8 

189 » 

201*8 

214*3 

226*7 

239-2 

251*5 

263*9 

9 1 

S*3 

7 5 

6*6 

6*0 

5*3 

4*7 

129*4 

135 5 

141*4 

147*3 

153-0 

158-8 

164*1 

166*6 

1834 

201-0 

217*8 

233*8 

244*9 

249*0 

219 0 

220 9 

223*1 

225*1 

227*4 

229*6 

231*8 

135*8 

147*6 

159-6 

171*5 

183*8 

196*1 

208*3 

2P4 

23*6 

24-6 

22*0 

21*2 

20*5 

19*6 

0 7 

0 17 

0 27 

N 6 

N 16 

N 20 

D 6 

2450 

252*0 

259*2 

206*5 

274*0 

28P4 

289*1 

179*0 


213*4 

2264 

233*7 

232*0 

224*6 

245 6 

247*1 

218*7 

250*7 

252*6 

254*7 

257*0 

219 5 

230*0 

239*8 

248*9 

256'9 

263*1 

266*8 

.39*5 

38*9 

38 2 

37*4 

36*6 

35*8 

34*9 

142.1 

148*2 

154*5 

100*5 

166-5 

172*6 

178 7 

193 6 

207*7 

217*0 

217*5 

210*5 

206*4 

212*7 

275*8 

276*3 

277*4 

278*5 

280*1 

281*8 

283*.6 

170*9 

183*3 

195-9 

208*5 

221*0 

233*5 

246.2 

54*4 

54*0 

53*5 

530 

52 2 

51*4 

50*5 

0 6 

6 16 

0 20 

N 5 

N 15 

N 25 

D 5 

269*0 

275*3 

281-7 

288*5 

295*4- 

3022 

309*3 

199*2 

202*6 

196*9 

19.1*4 

194*5 

205*4 

220*0 

3114 

310*8 

310 0 

310-8 

311 2 

311-9 

313-0 

127*0 

137*0 

148*2 

158*2 

170*3 

180*8 

192*6 

69*2 

09*0 

68*7 

686 

67*9 

67*2 

66-5 

154 2 

1606 

107*0 

173*2 

179*7 

180*6 

192-3 

1849 

176*1 

1706 

186*2 

200*1 

216*5 

233 8 

352 0 

350-5 

348*3 

348*2 

347*4 

346 9 

846*9 

207*8 

219*8 

231*9 

243*9 

255*5 

207*1 

278*6 

83-4 

83*4 

83*4 

83*4 

82*9 

82*5 

82*0 

0 7 

0 17 

0 27 

N 6 

JSt 16 

N 26 

l) 6 

312-0 

314*0 

317*3 

320*9 

325*4 

330*3 

335*3 

159-2 

106*8 

1802 

196*1 

213*2 

230*6 

247*2 

32*7 

81*6 

30 5 

29 l 

27 7 

26-4 

25*2 

152*8 

164*9 

178*0 

189-7 

2023 

214*8 

227*5 

97*0 

97*3 

97*5 

97*9 

97*7 

97*4 

97*2 

166*3 

172-8 

179*3 

166 0 

192*5 

199*3 

205*8 

160-1 

175*6 

192*7 

210*2 

227*0 

242*3 

254*0 

690 

69*0 

08*8 

68*4 

67*5 

65*3 

649 

187*0 

181*7 

170*6 

175*0 

170*6 

181*5 

188*7 

1100 

110*5 

1L11 

111*6 

111*7 

111*7 

111*7 

29*6 

28-2 

25*9 

23*1 

210 

19*4 

18*3 

171*5 

1890 

200-9 

222*6 

235*7 

242*5 

240-9 

99*3 

100-8 

101*7 

102*1 

102*3 

1024 

101*8 

190*2 

202*6 

215*0 

227 4 

239/8 

262 2 

264*0 

122 3 

123*1 

123*9 

124 7 

125*0 

1252 

125*5 

0 8 

0 18 

0 28 

N T 

N 17 

N 27 

D 7 

178*7 

185-4 

i92*0 

198*8 

205*6 

2126 

219-4 

186*3 

202-9 

210*8 

22o*8 

226*6 

2194 

215*8 

126*5 

128*1 

129*8 

131-1 

1323 

133*1 

133*9 

136*3 

148*1 

160*3 

172*1 

164*5 

196*7 

209*0 

134*3 

135-3 

136*2 

137*3 

137*7 

138*3 

138*8 


D 16 
262*3 
245*2 
159*1 
239*6 
337*4 


152*4 

258*2 

185*2 

197*9 

350-6 

D 15 
278*6 
263*0 
209*9 
276*4 
4*6 


D 26 
269*9 
262*3 
159*7 
252 2 
337*8 


156*3 
271 9 
186*7 
206*8 
350*8 

D 25 
280*5 
265*2 
211*7 
288*7 
4*4 


270 280 290 300 310 320 330 340 350 360 

Ja 6 Ja 15 Ja 25 F 4 F 14 F 24 Mr 6 Mr 16 Mr 26 Ap 5 
1791 277*7 285*6 293-3 301*2 309*2 3170 324 9 332*8 840*6 348*5 

278*3 2913 298*1 295*8 288*5 288*3 297*7 311*6 329*2 347*6 

160*3 160-4 160*2 159*7 158*8 157*8 156*6 155*4 154*0 152*7 

i 264-9 277*4 290*1 302*6 315*3 327*7 340*1 352*6 4*9 17*3 

338*2 339*0 339*9 340*7 341*8 343*0 344*2 345*5 316*8 348*0 


1792 


1793 


159.6 

280*5 

1880 

217-3 

350*9 

Ja 4 
294*3 
2590 
213 7 
300*9 
4*2 


162*3 

280*7 

189-1 

228*0 

351*5 


164*0 

273*2 

189*8 

239*1 

352-2 


,Ja 14 Ja 24 
302*1 310*0 


254*1 

215*3 

313*0 

4*6 


258*0 

216*9 

325*0 

5*1 


164*6 

270*7 

190*3 

250-4 

352*8 

F 3 
317*7 
270*4 
218*4 
3367 
5*5 


163*8 

277*8 

190*5 

262*2 

3539 

F 13 
325*6 
285*9 
2194 
348*3 
6*4 


161*7 

291*0 

190*3 

274*0 

355*0 

F 23 
333*3 
h 03*3 
220*2 
359*5 
7*3 


Mr 5 Mr 15 Mr 25 Ap 4 


168 6 
807*3 
189*8 
286*1 
356*0 

Mr 5 
341*0 
321*6 
220*7 
10*4 
8*1 


1547 
825*3 
189*1 
2981 
357 2 


150*9 

343*8 

188*0 

310*0 

358*5 


Mr 15 Mr 25 
3487 3563 


339*6 

220*9 

20*8 

9*3 


356** 

221*0 

30*7 

10*6 


147-8 

1*9 

186*8 

322*3 

369*8 

Ap 4 
3*8 
11*2 
220-3 
39*1 
11*8 


169*5 

174*8 

1794 

•179*6 

164*4 

1887 

192*6 

195*9 

198*4 

200-4 

230*9 

200 6 

198-7 

245*4 

238*6 


240*3 

250*7 

265*7 

282*0 

299*9 

317*9 

335*0 

349*9 

0*2 

1*5 

234*2 

236*3 


238-5 

240-7 

242*7 

244*6 

246*5 

248-2 

249*5 

250-7 

251-4 

252*4 

220*9 

234*4 


246-1 

258*9 

271*5 

283-6 

296-4 

309*2 

321-7 

334*1 

340*6 

359-1 

19*1 

18*7 


18 3 

18*4 

18-6 

18*7 

19-4 

20*2 

20*9 

22*0 

23*1 

24*2 

P 16 

P 26 


Ja 5 

Ja 15 

Ja 25 

F 4 

F 14 

F 24 

Mr 6 

Mr 16 

Mr 26 

Ap 5 

296*7 

304*3 

1795 

311*9 

319*9 

327-1 

334*7 

342*2 

349*6 

357-1 

4-4 

11-6 

18-9 

222*9 

230*9 


244*9 

261-1 

276*8 

290-5 

313-7 

328-9 

340-0 

343-6 

337*7 

332-7 

259*2 

201*5 


263*9 

2661 

268-4 

270*7 

273-0 

275-0 

277*2 

279-1 

280-8 

282*3 

267*2 

263*3 


258*0 

253-9 

253*1 

256*2 

201-8 

270-1 

273*3 

288*0 

293-4 

309*1 

34*3 

33*7 


33*0 

32*8 

32*7 

32*0 

331 

33 5 

33 9 

349 

35*8 

36*8 










Mr 5 

Mr 15 

Mr 26 

Ap 4 

184*6 

190*5 

1796 

196-4 

202*2 

207*7 

213 2 

218*7 

223*8 

228*9 

233-5 

237*8 ‘ 

241*7 

225*0 

240*5 


257*8 

275*3 

2920 

308*2 

320*4 

325*3 

321*3 

315*2 

317-3 

328*3 

285*6 

287*7 


290*0 

292*4 

2940 

290-8 

299*4 

3»>l*6 

304-0 

306*3 

803*7 

310*8 

258*8 

271*4 


284-0 

2965 

809*0 

321 4 

333-7 

346-0 

350*2 

9*3 

22-0 

34*0 

498 

49*0 


48*2 

47*9 

47-5 

47*0 

47*2 

474 

47*6 

48*3 

49*0 

49*7 


D 15 
3163 
286*9 
314*4 
204*6 
65*6 

1987 

251*2 

347*1 

290*1 

81*1 

D 16 
341*0 
261*9 
24 3 
240*3 
96*5 

212*6 

258*7 

63*7 

197*6 

111*2 

18*6 
233'3 
101*2 
277*1 
125*3 

P 17 
226*5 
221*6 
134*2 
221*6 
138*7 


D 25 
323 5 
254*4 
315-9 
216*7 
64*8 

205- 7 
267 9 
347-8 
300*8 

80*3 

I) 26 
346*5 
272 2 
23*6 

252*9 

95*7 

219-3 

254*2 

62*3 

206- 8 
110*6 

20*3 

231*9 

100*2 

289*3 

125*0 

P 27 
233*6 
234*0 
133-9 
235 2 
1387 


1797 


Ja 4 Ja 14 Ja 24 
330*6 337 8 845*0 
287*7 
319*7 
241-1 
63*3 


271*7 
317 6 
228*7 
63*9 


300*9 
321-9 
253 6 
62*6 


F 3 F 13 F 23 Mr 5 Mr 15 Mr 25 Ap 4 
352*1 359-0 6*1 13*0 20*0 26*9 33*8 

307*8 305*5 298*4 298*4 307*4 322*0 339*1 

324*2 326*5 328*7 33L*2 333*0 330*0 338*5 

265*2 278*2 290’7 303 0 315 5 328 0 340*3 

019 61*8 61*7 61*6 02*1 02*6 63*0 


Mag. P. Phal. 17. Phal. Hasta. Chit. Svati. 
133*3 146*7 160*0 173*3 186*7 200*0 


1798 

211*4 

218*0 

2243 

230-7 

237.2 

243-6 

249*9 

256-4 

262-7 

2690 


281*3 

290*2 

29u-l 

283*0 

279 7 

2874 

300*0 

317*1 

335 2 

353*8 


348*7 

349 8 

351*3 

353 0 

354*9 

3569 

359*2 

1*5 

3*6 

5*2 


311-2 

320-6 

329*1 

335*7 

340-3 

841*5 

338*7 

333-7 

32S-8 

326*0 


79*5 

78*7 

78*0 

77*2 

76-8 

76*4 

76*0 

76*2 

76*4 

76*5 


Ja 5 

Ja 15 

Ja 25 

F 4 

F 14 

F 24 

Mr 6 

Mr 16 

Mr 20 

Ap 5 

1799 

852*6 

358*6 

4*7 

10*9 

17-1 

23*3 

29*6 

35-9 

42*4 

48*7 


274*5 

268*2 

263*5 

2679 

279*9 

295-0 

313 3 

331*6 

3,-9 8 

6-8 


23*3 

28*2 

23*7 

24*4 

25*8 

267 

28 *2 

29 9 

31*8 

33*9 


265*6 

278*1 

290-7 

8033 

315*9 

3283 

340-7 

353 2 

5-6 

17*9 


95*0 

94 2 

93*3 

92 5 

91 9 

91*8 

90 0 

90-6 

90*5 

90*4 

1800* 

2262 

2831 

•240*1 

247*0 

254*1 

201*0 

208*2 

275*4 

282*6 

289-9 


247*7 

249-8 

260*9 

274*6 

291-6 

3096 

327-9 

344*9 

0*1 

10*6 


61*0 

59*9 

69*7 

58*6 

58-3 

68*5 

58*9 

59*8 

60-9 

62*2 


217*4 

228*1 

239*5 

2508 

262*6 

274*5 

286*6 

2987 

310*0 

822*9 


110-0 

109*2 

100*4 

107*7 

106*9 

1061 

105 3 

1050 

1047 

104*3 

1801 

22*6 

26 5 

29*1 

33*2 

37*8 

42-7 

47*8 

53*1 

68*5 

64*0 


240*3 

254*1 

270*5 

288*1 

806*0 

323*4 

3390 

350*5 

3539 

848*5 


98*9 

97*5 

96*2 

94*9 

93*8 

92*9 

92 1 

91-8 

91*6 

92T 


301*6 

313*6 

325*6 

337*2 

'.US'S 

3599 

10*8 

211 

30*7 

38*7 


124*7 

124*0 

123 3 

122*5 

121*8 

121*0 

120 2 

119*6 

1190 

118-4 


Ja 6 

Ja 16 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

1802 

240*8 

248*2 

255*5 

262*8 

270*2 

277*9 

285*4 

293 0 

300*0 

308*4 

249*8 

2670 

286*0 

302*0 

3180 

330*3 

335*8 

332* 1 

825*5 

327*4 


133*7 

133*9 

132*0 

130*7 

129*5 

128-2 

126*9 

125*7 

124*0 

123-8 


246*8 

259*5 

272*2 

284*3 

297*1 

309*8 

322*4 

334*7 

317 3 

359*7 


138*5 

138*0 

187*4 

136*9 

136*1 

1353 

134-5 

133-8 

133*1 

132 4 

JyesK Mula. P, 

, Ash. 

1'. Ash. 

, Srav. 

Pan, 

8atab. 

P. Bhad, IT. 

Bhad. 

RevatL 

240*0 253*3 

206*7 

280*0 

293*3 

306*7 

320*( 

) 333 

*3 

346*7 

360*0 


93 


* The year A.D. 1800 was not a leap year except in Russia. 






TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


<SL 


tabdd 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth, day of current cycle, 

Venus, A.D. 1765—AJD. 1999; 

160 170 


Day of I.S.Y. 

0 

1C 

20 

30 

40 

50 

60 

Eng. date 

.. Ap 11 

Ap 21 My 1 

My il My 21 My 31 

Jo 10 

1802 Mars . 

... 3123 

319 9 

327*6 

3353 

342*8 

360-4 

3577 

Mere. . 

.. 332*8 

346-2 

82 

21-7 

40*7 

59*5 

767 

Jnp. . 

.. 1236 

123*4 

123*5 

123-8 

124*5 

125 5 

126-9 

Ven. 

62 

It *5 

30*9 

43-3 

55 5 

67-6 

799 

Sav». 

... 182-1 

331*8 

131-8 

131*4 

131*8 

1321 

132-5 

1803 Mars 

83*5 

88*8 

93*7 

99*1 

104*4 

1100 

115*9 

Merc. . 

„. 340-9 

359*0 

17*9 

36-5 

64*4 

69*5 

79 4 

Jup. 

... 150*8 

155-8 

154*9 

154*1 

1540 

154-2 

1542 

. Ven. . 

.. 315-4 

320*7 

338-1 

349-7 

T7 

13 5 

25-4 

Sat. 

.. 145-8 

1453 

144-8 

144-5 

144*6 

144-. 

144*7 


Eng. date 

1804 Mars 
Mere. 
Jup. 
Ven. 
Sat. 

Eng. date 

1805 Mars 
Merc. 
Jap. 
Ver.. 
Sat. 

1806 Mars 
Mere. 


Eng. date 

1808 M are 
Merc. 
Jap. 

Ven. 

Sat. 

Eng. date 

1809 Mars 
Merc 
Jup. 

V en. 
Sat. 

1810 Mart 
Mere. 
Jup. 
Ven. 
Sat. 


1811 Mars 
Mere. 


Jup. 

Ven. 

Sat. 


Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 


329-6 

355*2 

190*9 

40*5 

159*3 


337 5 
138 
189’5 
51*9 
158*6 


346*3 
81 8 
188*1 
63*2 
158*0 


353*0 

47*5 

187-1 

737 

157*4 


0-5 
69-0 
185-9 
84-1 
167 2 


8-1 

62*1 

I860 

93*8 

157*1 


Ap 11 Ap 21 
104*5 107*4 
9*3 25*6 

224.7 2238 
346*6 00 


My 1 My 11 My 21 My 31 
111-3 1155 120*1 1251 
38*0 435 385 32*7 

222-8 221 5 220*3 218*9 
12*4 24-6 37*2 49 3 


346-1 

16*7 


353*9 
23 6 


1*6 
20* 5 


9*0 

13*8 


16-6 
16 1 


Jup. 

... 256*9 

257T 

257-2 

256*7 

256-1 

Ven : 

... 325*4 

8292 

335-5 

343 5 

352-7 

Sat. 

... 1852 

184-4, 

183-6 

182-8 

182*3 

Mars 

... 132*4 

132-8 

134 1 

136-4 

139*5 

Merc. 

2*9 

355-5 

355-2 

4*2 

19*0 

Jup. 

... 2870 

28S-6 

2895 

290-4 

290*7 

Ven. 

... 24*9 

37-0 

49*1 

61*1 

78*1 

Bat. 

... 197-7 

196-9 

I960 

195*3 

194*6 


24 0 
260 
2551 
24 
181-8 


Je 9 
15-4 
66*2 
184'2 
102-7 
157*0 

Je 10 
130*5 
363 
217*7 
61-8 


31*3 

41-3 

253*9 

11*7 

181*2 


Ap 10 
1*7 
3358 
3158 
329*8 
20^8 


Ap 20 Ap 30 
9 5 16 8 

342*8 356-5 
317*8 319*6 
342*0 354*2 
209-1 203-3 

Ap 21 


143 3 
36 3 
291-0 
84*8 
1940 

My 10 My 20 My 30 
24*2 31-4 38 5 

13*6 32-2 51*3 

321*4 322-9 324*1 
6 6 18-7 30 9 

207*6 206-8 205*9 


147-6 

54*5 

290-7 

96*4 

193-3 

Je 9 

45-7 
69-8 
325 2 
43*1 
205 3 

Je 10 


... 175*7 

172*4 

169-9 

168*1 

168*0 

169 2 

171*5 

.. 334-9 

3510 

91 

280 

480 

64-7 

800 

.. 343*8 

345*1 

348*4 

350 7 

352*8 

354*9 

35G-7 

.. 425 

47*9 

50*7 

49-9 

45*4 

39*4 

31*1 

.. 221*6 

220*9 

220*3 

219*6 

218*8 

218*0 

217'3 

... 15*9 

241 

312 

38 3 

45*3 

52*4 

59-2 

... 346-6 

5-2 

24-1 

422 

58*2 

70*0 

734 

... 11*3 

13*7 

161 

185 

20-8 

22-2 

25*5 

6*9 

19*1 

81 5 

43-9 

561 

68*2 

80-4 

... 2331 

282*7 

2323 

2314 

230*6 

229-8 

2291 

... 2281 

223*6 

2280 

220*5 

223-9 

2211 

218-5 

1*4 

19*6 

35*9 

48*6 

541 

500 

43-7 

... 38 8 

4.0-9 

4JT0 

45*5 

47*7 

501 

52*5 

... 315-8 

327*0 

338*5 

350 l 2 

2*3 

14*1 

26-0 

214*4 

244*0 

243-7 

243*4 

•242 6 

2419 

2411 


Ap 10 Ap 20 Ap 30 My 1 ) My 20 My 30 Je 9 


i Mars 

... 81*5 

38*6 

45 3 

521 

58-9 

65-7 

72-4 

Mere. 

138 

27 5 

34-3 

31*9 

249 

26*2 

36*4 

Jup. 

... 60-9 

68*5 

70-3 

722 

74*1 

762 

68 6 

, Ven. 

... 40 8 

52 2 

63*4 

73-9 

841 

937 

102-2 

Sat. 

... 255*3 

255-1 

254*9 

254-8 

2541 

253-5 

252*9 


Eajf. date 

... Ap 11 

Ap 21 

My 1 

1813 

Mars 

.. 262-3 

2o7*7 

272-7 


Hero. 

14-3 

14*0 

0*8 


Jap. 

96 5 

97-2 

981 


Ven. 

... 347 4 

0 6 

13 0 


Sat. 

... 260*3 

206*4 

266-4 

MesK 

Vrish. 

Mifch. Kat. 

Sim. 

Kan. 

30 

60 

90 120 

150 

180 


Mv 11 Mv 21 My 31 Je 10 
276*8 281*1 284*9 287*7 

67 14-9 293 467 

99-4 100*8 102*6 104*3 
25*2 37*9 50*0 62*8 


70 

80 

90 

100 

HO 

120 

130 

140 

ISO 

Je 20 

Je 30 

J1 10 

Jl 20 

Jl 30 

A 9 

A 19 

A 29 

8 8 

51 

12*3 

19-4 

26 1 

330 

39*3 

45*6 

51-7 

57-2 

9.1-0 

99-5 

98-2 

91*1 

900 

99*1 

1130 

129-8 

147*4 

128-2 

129*9 

131 7 

133*7 

135-7 

137*9 

140-1 

1421 

144*4 

91-8 

103-9 

1159 

127*8 

139-8 

151-5 

163*3 

1749 

186-6 

133-3 

184-1 

134-9 

136-1 

137*2 

138*4 

139*7 

140-9 

142*2 

> 121*7 

127*7 

133*7 

139*7 

146 1 

162*2 

158*6 

1650 

171-6 

, 80-5 

73*6 

70-9 

78-7 

91 6 

108-1 

1255 

144-2 

161-5 

154-9 

155'9 

157*0 

1584 

1600 

1620 

163-9 

1657 

167*8 

37*3 

493 

614 

73-2 

85-6 

97-6 

109-8 

122 0 

134*4 

145-3 

146*0 

316 6. 

147 6 

148-6 

149-0 

1508 

152*0 

153*2 

Je 19 

Je 29 

Jl 9 

Jl 19 

Jl 29 

\ 8 

A 18 

A 28 

S 7 

22-8 

301 

37*2 

44-1 

M0 

57 5 

64-2 

70-5 

767 

517 

671 

69-9 

86*1 

imi 

122-4 

140-6 

156*9 

1709 

184 1 

184-0 

184 3 

185-0 

1869 

187*1 

188-4 

190-1 

1919 

110-1 

116*2 

119 3 

1188 

1139 

107*5 

102-8 

101*8 

105 0 

157-3 

1577 

1581 

159-0 

159-8 

160-6 

161*7 

162 8 

1639 

Je 20 

Je 30 

Jl 10 

Jl 20 

Jl 30 

An 9 

Au 19 

An 29 

S 8 

135-9 

141*4 

147*2 

163*3 

159 2 

165*6 

171*8 

178*4 

184*8 

47*9 

03-8 

81-8 

100-4 

118-7 

136*0 

1609 

1611 

1628 

2165 

215 7 

2jl4*9 

214*6 

214-0 

215 0 

215-5 

216*4 

217*6 

73-7 

86*0 

98*4 

110 5 

122-7 

134*8 

147-0 

159 8 

1720 

169*3 

169*5 

169-6 

170-3 

1709 

1716 

172*6 

173*7 

1747 

38*5 

456 

525 

59*5 

661 

72*9 

79-3 

85-9 

92-1 

59-2 

77-8 

96*3 

1141 

130-2 

142 2 

148 4 

141*1 

135-1 

252-5 

2511 

249*9 

248*7 

247*6 

2470 

246*0 

246*4 

246-8 

23 4 

34-6 

45-9 

57 3 

69 1 

80 7 

92*4 

104*4 

116-5 

181*2 

1812 

181*1 

181*5 

18 L *9 

182-5 

183-3 

184*2 

1851 

152*3 

157-5 

162 7 

168-5 

174*3 

180-4 

185*7 

1981 

1997 

73-0 

91*8 

109*0 

121-6 

128*6 

125*3 

llrt-3 

119*7 

129-3 

290*0 

289-2 

283 2 

286-8 

-285*5 

284*1 

282-9 

281*8 

230*9 

107*9 

1191 

180*1 

140 9 

151*1 

1610 

109 9 

177-7 

184-0 

193 1 

192-9 

192-5 

192-8 

193-0 

193.3 

194-0 

1948 

195*5 

Je 19 

Je 29 

Jl 9 

Jl 19 

Jl 29 

Au 8 

Au 18 

Au 28 

S 7 

52*8 

59-7 

60*5 

733 

799 

86-5 

93 0 

99 5 

105-8 

872 

101-3 

109*9 

1091 

101-8 

100*0 

108-9 

123-0 

1394 

325*8 

326f 

3261 

325*9 

325*2 

324 1 

323 0 

3216 

3204 

554 

67-5 

79*9 

91-9 

104*4 

115-9 

128*9 

1412 

153-6 

204 9 

204-5 

204*1 

2041 

204*1 

204 1 

204*7 

2053 

205-8 

Je 20 

Je 30 

Jl 10 

Jl 20 

Jl 30 

An 9 

Au 19 

Au 29 

8 8 

174-6 

178-3 

182*7 

1876 

192*8 

198*6 

204*5 

210-6 

216-5 

90-3 

91*6 

84*6 

81*5 

88*5 

101-6 

1180 

1356 

153-6 

358 4 

369-7 

1*0 

1*9 

2*5 

2*7 

2*5 

21 

1-2 

84*6 

376 

43*6 

51*0 

59-8 

697 

79*9 

90-5 

101*7 

210-6 

2160 

215 5 

2158 

215*3 

2151 

215*4 

2158 

216*2 

650 

72-9 

795 

868 

92*7 

99*2 

105*6 

112-4 

118*4 

67-5 

624 

681 

800 

96*1 

113*9 

1321 

1500 

166*1 

27-7 ■ 

297 

31-7 

334 

35 1 

36*5 

375 

383 

38-6 

92" • • 

104-5 

116*5 

128-4 

140*4 

1521 

163-7 

1754 

186-9 

2284 

227*7 

226-8 

2267 

226*8 

2260 

226*2 

220'4 

2206 

216*7 

216.3 

2166 

2184 

2214 

225-0 

229*5 

2344 

240*0 

47 0 

58.4 

740 

91*7 

110-3 

128-5 

145*6 

161*0 

170-7 

548 

57 L 

594 

61*8 

63*8 

659 

67-7 

69*4 

70-7 

37*9 

49-8 

620 

73-9 

86*2 

98*1 

110'4 

1227 

335*0 

2403 

239*5 

238*8 

2383 

237*8 

2373 

237 2 

237*2 

237 2 

Je 19 

Je 29 

Jl 9 

Jl 19 

Jl 29 

Au 8 An 18 An 28 

8 7 

78-8 

85-3 

919 

98-4 

104*9 

111-3 

117*9 

124*1 

130*4 

517 

69*4 

88*2 

106-5 

124-4 

1402 

161*9 

1560 

a51* 0 

80-7 

831 

854 

87-6 

900 

92*2 

94*3 

96*4 

98*4 

209-3 

1146 

116-9 

115-3 

110*1 

104-3 

100-5 

100'3 

1041 

252-2 

251-4 

250-6 

2500 

249*3 

248-7 

248'5 

248*3 

248*1 : 

Je 20 

Je 30 

Jl 10 

Jl 20 

Ji 30 

Au 9 Au 19 Aq 29 

S 8 

291-0 

291 2 

2910 

289-9 

287*0 

282-9 

2828 

2816 

282-5 


S 18 
62*2 
165 3 
146*6 
197-9 
143-4 


178- 1 
177*5 
1701 
146*9 
154-5 

8 17 
82-7 

179- 0 
193*8 
110-7 
105 2 

8 18 
191*5 
156-1 
219.1 
184-1 
175*9 


S 28 
07 3 
182-5 
148*9 
2089 
144-7 


184 8 

190-0 

172-2 

159*1 

155-8 

S 27 
88-5 
178-2 
195 7 
1184 
166-4 

S 28 
1984 
151*9 
220*8 

1963 

177*1 


05-3 

106*4 

74*5 

264*1 


84 2 
108-4 
80-7 
263*3 


102*5 

1105 

989 

262-5 


1190 

112-6 

1112 

201-8 


182 2 
1147 
123-3 
261 1 


1387 

117*2 

135*4 

260-4 


135*7 

119‘4 

147*6 

260*1 


129*4 
121*7 
160 3 
259-7 


98*3 106-3 


206*5 2132 
144 0 160-7 
280*4 280-0 
187-5 187-5 
196*6 197*6 

8 17 8 27 

1120 llc-3 
1572 174-8 

318-9 3177 
166*1 178*3 

206*7 2076 

S 18 S 28 
223*6 230*5 
1712 1870 
0*2 358*8 
1130 124-9 
217*0 217*9 

124 7 130*9 

180-3 188-4 

390 38*6 

198-2 209*2 
227*3 ,227*9 


720 72*8 


S 17 S 27 


S 18 S 28 
284*3 287*1 
129*4 189*3 153*2 

123-9 125-9 128 1 

172 5 184*6 396*8 

259-3 259-4 259*6 


240 270 300 330 860 13*3 26*7 400 53 8 66*7 80*0 93-3 108*6 120*0 


TABLE V-B.—GEOCENTRIC PLACES OP .PLANETS 



Mars, A.D. 1637—A.D. 1999 ; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999 ; 
Saturn, A.D. 1617—A.D. 1909— cont. 




180 

190 

200 

210 

220 

230 

240 

250 

260 


270 

280 

290 

300 

310 

320 330 340 350 

> 360 

0 8 

0 18 

0 28 

N 7 

17 17 

N 27 

D 7 

D 17 

D 27 


Ja 6 

Ja 16 

J» 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

71*8 

75*6 

78*7 

80*8 

820 

81*9 

80*5 

77*8 

74*3 

1803 

70*7 

67*9 

65*9 

65*2 

65*9 

67*5 

70*2 

73*4 

77-3 

81*4 

197*4 

208*4 

21.1*6 

206*1 

200*3 

203*2 

214*4 

229*5 

246* L 

263*7 

281*0 

297*2 

310*4 

3178 

315*9 

308*8 

308*0 

817*6 

331*9 

150 9 

152*9 

155 0 

156*9 

.158*7 

160*2 

161*7 

162*8 

103*7 


164*2 

164*5 

164 5 

164*0 

163 4 

162*5 

161*3 

160*0 

158*8 

157*4 

2197 

230*1 

239*8 

248*6 

256*3 

262*0 

265*0 

264-2 

259-4 


253*6 

249*8 

2503 

254*4 

260*7 

269*7 

278*1 

288*0 

298*5 

309*3 

1460 

147*0 

148*1 

149*1 

150*0 

150*5 

151*2 

151*4 

151*5 


151*8 

151*4 

15 i*0 

150 7 

150*0 

149*3 

148*5 

147*8 

147*0 

146*2 

















Mr 6 

Mr 16 

Mr 26 

Ap 5 

191*8 

198*4 

205*3 

212*3 

219*3 

226*5 

233*7 

241*0 

248-4 

1804 

2559 

263*5 

2710 

278*7 

286 5 

294*2 

302 1 

3099 

317*9 

325*6 

195 7 

102*6 

185*3 

186*1 

195*4 

209*3 

225*7 

243*0 

260-4 

2768 

290 7 

299*6 

300 1 

292 6 

289 9 

297*1 

310*1 

327*0 

345*3 

1 74*3 

176*5 

178*8 

180*8 

182-9 

185*0 

186*9 

188*7 

190*2 


191 5 

192*7 

193*7 

194*2 

194*6 

194*6 

194*1 

193*5 

192 6 

191*4 

171*0 

184*0 

196*6 

209*2 

221*7 

234*2 

246*9 

259*5 

272*0 


284*6 

297*2 

399 7 

322-0 

334*3 

346 6 

358‘8 

9*7 

22*5 

34*5 

157*0 

158*1 

159*7 

160*4 

101 3 

102*1 

163*0 

103*4 

163-8 


164-2 

164*1 

164*0 

163*8 

163 2 

1626 

162*0 

161*2 

160 4 

1596 

O 7 

0 17 

0 27 

N 6 

N 16 

N 20 

D 6 

13 16 

D 16 


Ja 5 

Ja. 15 

Ja 25 

F 4 

F 14 

F 24 

Mr 6 

Mr 16 

Mr 26 

Ap 5 

94*0 

99*2 

103 9 

108*4 

112*1 

115*3 

117*8 

119-1 

119-7 

1805 

118*9 

116*7 

113*7 

109*8 

106*0 

103*0 

100*9 

1005 

101*2 

103*2 

170*8 

L6S*2 

176*1 

189*4 

205*4 

222*5 

239*7 

256*5 

271*1 

281*3 

283 P 

277*8 

2729 

277*5 

289*6 

305*3 

323*2 

841*6 

3598 

197 8 

200*1 

202*2 

204*4 

206*7 

208*8 

211*1 

213 2 

215 1 


217*1 

21S-9 

220 5 

222*1 

223 2 

224*1 

224*9 

225*2 

225*3 

224*9 

127 4 

137*1 

148*6 

158*5 

170*9 

181*2 

1931 

205*1 

217*2 


229*3 

241 7 

254*2 

266*5 

278*9 

291-4 

3u8*7 

316*2 

3287 

341*0 

167 7 

168*0 

170*1 

171*2 

172*2 

173*2 

174*2 

174*8 

17o'4 


1700 

1761 

176*3 

176*3 

175*9 

175*5 

175*1 

174*3 

173*6 

172*8 

0 8 

0 18 

0 28 

NT 7 

X 17 

NT 27 

D 7 

D 17 

T> 27 


Ja G 

Ja 16 

Ja 26 

F 5 

F 16 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

205* 5 

212 2 

219*2 

2263 

233*7 

241*1 

24S*5 

265 7 

263-7 

1806 

271*5 

279*1 

287-0 

294 8 

302 7 

310*6 

318*4 

320*4 

334*2 

342 0 

157 4 

169*6 

185*1 

2020 

2194 

230*3 

251*6 

263*2 

2687 

263*7 

257*0 

259 0 

269*4 

284 1 

301*3 

319*5 

337*8 

355*2 

105 

222-5 

224*5 

226*5 

228*5 

2*0 8 

233*0 

235*4 

237*5 

239*8 


242*0 

244 3 

246*3 

248*4 

2502 

252*0 

•253*4 

254*8 

255 8 

256 6 

208 5 

220*4 

232*5 

244*4 

256*1 

207*6 

279*1 

290’4 

3011 


311*3 

320*5 

323 6 

3349 

338*7 

3390 

335*3 

329*2 

324*3 

322* 2 

178*2 

179*4 

180*5 

181*9 

182*9 

184*0 

185*1 

185-8 

1866 


187*4 

187*5 

187-9 

188*2 

1880 

1877 

187*5 

186*9 

186*3 

185*7 

110*2 

116*0 

121*5 

120-7 

131*8 

136-5 

140*8 

144*4 

147-7 

1807 

149 9 

151 5 

151*7 

150 7 

148*3 

144*7 

141*2 

137*5 

134 5 

133*0 

164*5 

j.$t>3 

198*7 

215*9 

231*7 

244-6 

251*6 

249*8 

242*0 


241 2 

249*9 

263-4 

279*8 

297-5 

315*8 

3 32 

349 0 

0*9 

4*8 

249*4 

250 9 

252*5 

254*3 

256*2 

258*3 

260-4 

262*8 

265*0 


267*3 

269*6 

272*0 

274*2 

276 0 

2788 

280-9 

282*8 

284*8 

280*3 

153*4 

16-5*6 

178*9 

190*4 

202*9 

215*5 

228*1 

240-9 

253*5 


266-2 

278*7 

291-3 

304 0 

316*6 

328*9 

34F4 

353*9 

6*3 

18*6 

188 5 

1.897 

190-9 

192*1 

193 2 

194*8 

195*5 

190*3 

397*2 


19b 1 

198*6 

199*1 

199*6 

199*6 

199*6 

199-6 

199*0 

198*5 

198*0 

















Mr 6 

Mi* 16 

Mr 26 

Ap 5 

220 2 

227*3 

234*8 

341*8 

249*2 

256-8 

264*4 

272*2 

279*9 

1808 

287 6 

295*5 

303*4 

811*3 

319*0 

«26*9 

334-8 

342 6 

350 1 

357*9 

177*7 

195*5 

212*0 

225*8 

235*0 

235*5 

228*5 

224*5 

280*3 


243 4 

259-2 

276*6 

294*4 

311-8 

827*8 

340 3 

346 4 

312*5 

336*0 

280*3 

280*7 

281 5 

282*7 

2840 

285*5 

287*3 

289*4 

291*5 


298*7 

2959 

298*3 

300*6 

302*9 

305-4 

807 8 

3'0*1 

812*4 

314 6 

188:8 

177*4 

172*5 

171*8 

174 5 

180*2 

187*9 

197*2 

206-8 


217*4 

228*3 

2398 

251-3 

263*1 

275*0 

287 2 

299 3 

311*2 

323*4 

198*7 

190-9 

201/1 

202*2 

203*4 

204*6 

205*7 

206*7 

207*7 


208*6 

209*3 

209-9 

210*6 

210 8 

21l*U 

2111 

210*8 

210*5 

210*0 

0 7 

0 17 

0 27 

N 6 

N, 16 

ST 26 

D 6 

D 10 

D 26 


Ja 5 

Jo. 15 

Ja 25 

F 4. 

F 14 

F 24 

Mr 6 

Mr 16 

M r 20 ' 

Ap 5 

1243 

130*2 

136*0 

142*7 

147 4 

152 9 

1 58*2 

163*0 

167 9 

1809 

172-4 

176 3 

179*9 

182*7 

184-6 

185 8 

185*5 

183*9 

180*8 

177-3 

1.01 8 

206*7 

217*5 

220*7 

214*9 

209*3 

2125 

223*7 

238*8 

255-6 

273 2 

290*6 

306 9 

3203 

327*7 

326 0 

318*8 

318*5 

827*4 

3167 

3160 

315*7 

816*4 

316*9 

3165 

317*3 

818*6 

320*1 


321*9 

328*8 

326*8 

3280 

330*2 

832 5 

335 <• 

337 4 

339*8 

842*2 

190*J * 

203*1 

215*6 

2280 

240 5 

252 7 

265*1 

277 6 

289*8 


302 0 

3140 

3259 

337-6 

349*1 

0 1 

10*8 

21*0 

304 

3 3-0 

208*6 

2007 

210*8 

212*0 

213*2 

214*4 

215 5 

210*6 

217*7 


218*8 

219*6 

220*4 

221*2 

*21*5 

221 9 

22*2*2 

222*3 

222*3 

22 L *8 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

/v) 7 

D 17 

D 27 


Ja 6 

Jh 16 

Ja26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr ’.7 

Ap 6 

2375 

244*5 

25i 8 

2590 

266*6 

2741 

281*6 

289*4 

297*1 

1810 

304*8 

312 0 

320*3 

327-9 

335*8 

343*3 

850*7 

Job* 2 

5*7 

13*0 

1993 

205 0 

201-5 

194*4 

194*9 

204*5 

218*5 

234*8 

252*3 


269-8 

286*3 

300*4 

309*3 

309*7 

302*8 

299-8 

307*0 

320*4 

337 0 

357*7 

856 3 

855*0 

353*7 

352*8 

352*3 

352*0 

352 L 

352*5 


353*3 

854 4 

355’6 

357 2 

359*0 

1*1 

?1 

5*4 

7 0 

10 0 

136*8 

148*6 

160*8 

172*7 

185*1 

197*3 

209*7 

222*2 

236*6 


247*4 

200*1 

272'8 

285*0 

297*7 

310*4 

323 0 

335*3 

347-c 

0-3 

216*6 

219*7 

220*7 

221*8 

223*0 

224*3 

225*5 

226-6 

227 7 


228-8 

229-6 

230*6 

281*5 

232*0 

232*5 

233 0 

*233*1 

233*1 

233 1 

137*0 

148*2 

149*3 

155*3 

L61-3 

1671 

173*1 

178-8 

186*5 

1811 

190-1 

195*5 

200*6 

205*7 

2104 

214*8 

218*9 

222*6 

2253 

227-4. 

187*5 

180-5 

177*8 

I860 

198*4 

214*6 

231 5 

2490 

265*6 


280*6 

291 2 

293*6 

287*5 

282*5 

287*5 

299*2 

315*2 

332 8 

351'5 

38*1 

37*2 

36*0 

34*8 

33*3 

32 0 

30'7 

29-7 

28*8 


28*3 

28*2 

28*4 

28 9 

29*8 

30*9 

3£2 

33*0 

35*6 

37*7 

219*6 

230*1 

239 4 

247*9 

255 3 

200-1 

262*0 

200-4 

255*6 


250-2 

247*4 

248*8 

253*5 

260*1 

2691 

27**0 

288 1 

2987 

309*9 

228*6 

220*6 

230*6 

231 6 

232*8 

2310 

235*1 

236*1 

237*3 


238*5 

239*5 

240*5 

241 6 

242*2 

242*9 

243 6 

243 9 

244 1 

244 3 

















Mr 0 

Mr 16 

Mr 26 

Ap 5 

258*6 

2652 

27J*1 

2791 

286*3 

293*6 

301*9 

308-4 

315 7 

1812 

3231 

330*5 

337*8 

345 2 

352*5 

359 9 

6*8 

13*8 

21*0 

27*8 

161 2 

1068 

1787 

194 4 

211*2 

228*6 

215*4 

260*7 

272*4 


277*2 

273*1 

266*3 

268*4 

278*6 

293*8 

811*1 

3292 

347*7 

5*1 

73*6 

73*7 

73-8 

73*3 

72*0 

71*6 

70-3 

68*7 

67*7 


66-4 

65*1 

64*1 

63 5 

03 2 

68*1 

03 5 

64 0 

65*0 

60*1 

172*2 

184*7 

197 3 

209*8 

222 *3 

2348 

247 5 

260* l. 

272*7 


285*2 

2978 

310*3 

322*6 

334*8 

347*2 

;i59*3 

10*4 

23*0 

34*9 

238*7 

239 6 

240 5 

241*4 

2425 

243-6 

244-8 

2460 

247*2 


2483 

249*4 

250*4 

251*5 

252 4 

253*3 

254 1 

254*6 

254*9 

25 j* 3 

0 7 

0 17 

0 27 

N 6 

N 16 

N 26 

D 6 

D 16 

JD 26 


Ja 5 

Ja 15 

Ja 25 

F 4 

F 14 

F 24 

Mr 6 

Mr 16 

Mr 20 

Ap 5 

149*4 

155*7 

161*8 

1683 

174*4 

180-- 

1870 

193*1 

199*3 

1813 

205*5 

211*8 

218*0 

224*1 

230*2 

230*2 

2423 

248*0 

253 8 

259*4 

159*0 

1782 

1907 

2080 

225*3 

241-0 

253 8 

260*7 

258*7 


251*2 

2507 

2589 

273*0 

289*7 

307*5 

325*8 

343 4 

859*2 

11*2 

10,3*5 

104 7 

J05*6 

106*4 

106 7 

100-9 

106-6 

1059 

105*1 


108*9 

102 6 

101*3 

99*9 

98*7 

97*0 

96*7 

9b*4 

96*0 

96*3 

127*4 

137*2 

148*5 

158*6 

1710 

181*6 

193-5 

205*5 

217*7 


2299 

242*2 

254*7 

267*1 

279*4 

292*0 

304*3 

316*8 

82^*3 

341 6 

249*1 

249*8 

250*6 

251*3 

252-4 

253*4 

2545 

255-7 

2569 


258*1 

259-2 

260*4 

261*5 

262*4 

263*3 

204*8 

204 9 

265*5 

206 1 

0 8 

0 18 

0 28 

N 7 

N 17 

17 27 

D 7 

D 17 

V 27 


Ja 0 

Ja 16 

Ja 20 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 : 

Mr 27 

Ap' 6 

291*1 

295*6 

300*7 

3060 

HI 1*8 

317 9 

324*1 

3306 

336*9 

1814 

343*1 

350*0 

3560 

3 2 

9*8 

1 *5 

23 0 

297 

36*1 

427 

169*8 

186*5 

204*8 

221*2 

235*0 

2440 

244-4 

237*1 

233*7 


239*9 

252*7 

268*4 

286*0 

3089 

321 7 

3377 

850*7 

350 5 

353*6 

130*0 

131*7 

133*4 

134*8 

136*2 

137 1 

137*8 

138*3 

138*3 


138*1 

137-6 

136 6 

135*5 

134*2 

132*9 

131*5 

130*3 

129-2 

128*4 

209*0 

220 8 

282-8 

2448 

256 5 

267*9 

279-4 

290*5 

301*1 


3112 

820*0 

327*7 

333*6 

833‘6 

336*0 

831-8 

326-0 

322-0 

320*8 

259-7 

200*2 

2608 

261*4 

262*4 

263*4 

264*4 

265-6 

2668 


267‘9 

269*0 

270'3 

2714 

272*5 

273*5 

274 6 

275*4 

2701 

276-8 


Mag. P.Phal. C. Phal. Hasta. Ohit. Svati, Visa. Anur. Jyesh. Mnla. F. Aab. J. Ash. 

1333 1467 1.60-0 173-3 1867 200 0 218 3 226 6 240 0 258 3 2667 280 0 

93-a 


Srav. Dan. Satab. P. Bhad. U. Blind. Revati > 
2933 306-7 3200 3333 3467 3600 


mt$T# y 



TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


<SL 


TABLE 

Geocentric Places of Liars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765—A.D. 1999 ; 

Day of 1.8.Y. 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 


Eng. dote .. Ap U Ap 21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 30 Jt 10 
1814 Mara ... 48 3 527 59'3 657 72-2 7«'6 85*0 91-4 978 104-2 

tMQ.Q 00.0 4 0.0 nh-.O 111.0 


Mars .. 

. 46*3 

Mero. 

849*3 

Jup. .. 

. 1280 

Ven. .. 

. 8239 

Sat. 

. 277 1 

Mars .. 

. 285*8 

Merc. .. 

. 332*8 

Jup. .. 

. 161*4 

Ven. .. 

. 25*5 

Sat. 

. 288-1 


346*3 

127*7 

328*3 

277*4 


2927 

345:0 

160*3 

87-6 

288*4 


383*1 

127*7 

335*0 

277*6 


299*4 

1*3 

159*4 

49*6 

288*8 


67 
127*8 
343 3 
277-8 


306*4 

19*6 

158*5 

61*6 

289*3 


23*8 

128*5 

862*7 

277*5 


313*1 

38*5 

158*1 

73*7 

289*1 


42*3 

129‘3 

2*5 

277-2 


61*4 

130*4 

12*1 

276*9 


319*7 
57 5 
158*1 
85 3 
289*0 


326*2 

75*1 

158*1 

96*8 

288*9 


80*0 

131*8 

23*7 

276*2 


332*5 

90*4 

158*8 

108*4 

288*3 


97 8 
133*4 
34*9 
275*5 


111*8 

1351 

46*3 

274*8 


Jl 20 
110*6 
120*6 
1371 
57*9 
274*1 


J1 30 
116-8 
119*5 
139*1 

69*5 

273*3 


Au 9 
1232 
112*0 
141*2 
8)-3 
272*5 


An 19 Au 29 
129*6 136*0 


388*5 

100*9 

159*6 

119*5 

287*7 


344*4 

102*2 

160*6 

130*5 

287*2 


349*6 

95*4 

161*9 

141*2 

286*4 


Eng. dal© 
1816 Mara 
Mero. 
Jup. 
Von. 
Sat. 


Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je 9 Je 19: Je 

tii.n o n o.t <7rvo oe.o m.i nw.P -i/vi.o 


61*0 

339*0 

195*5 

330*4 

298*9 


67*2 

356*8 

193*2 

342*6 

299*5 


731 

15*5 

193*0 

854*7 

300*1 


.79*2 

34*5 

191*6 

71 

300*7 


85*3 

52-6 

190*4 

19*3 

300*8 


91*4 

68*7 

189*3 

31*5 

300*9 


97*6 

80*3 

188*6 

43*8 

301*0 


103*8 

843 

1882 

56*0 

300*6 


29 
110 0 
78*5 
1882 
68*1 
300*2 


J1 9 J1 19 
116*3 122*4 


733 
188 4 
80*6 
299*8 


78*4 

188-8 

92*6 

299*1 


354*2 

92*1 

1635 

151*1 

285*6 

J1 29 
128*8 
904 
189*7 
105*0 
298*4 


358*2 

98*6 

165*8 

160*8 

284*9 

Au 8 
135*1 
106*2 
190*0 
116-9 
297*6 


110*6 

143*2 

92*9 

271*9 


1*5 

111*5 

167*1 

1694 

284*2 

Au 18 
141*5 
123*8 
191*9 
129*5 
296*8 


119*1 

145*3 

104*9 

271*4 


3*6 
127*7 
169*1 
176 7 
283*5 

Au 28 

147-9 

141*8 

194 2 

141*7 

2960 


S 8 
142*3 
132*5 
147*7 
117-1 
270*8 


4*4 

145*2 

171*2 

182*3 

2828 

S 7 
164 2 
159*8 
196*2 
154*2 
295*3 


S 18 
148*7 
149*1, 
149-8 
129 3 
2707 


3 9 
168*2 
173*2 
185*0 
282*5 

8 17 
1608 
176*2 
197*1 
166*7 
294*9 


S 28 
155*2 
166*5 
152*0 
1416 
270'7 


2*0 
3 80*6 
175 3 
184*2 
28*2*3 

S 27 
167*3 
189*7 
199*1 
178*9 
294*4 


Ap 11 Ap 21 My 1 Mv 11 My 21 My 31 Je 10 Jo 20 Je 30 Jl 10 Jl 20 .TJ 30 Au 9 


Mars 

305-2 

3127 

320*3 

827*7 

335*3 

342*7 

350*1 

357*2 

4-2 

11*2 

17 8 

24*3 

30*6 

Mere. ,, 

352*9 

im 

20*9 

46*6 

59-6 

65*2 

61-1 

54-8 

57*9 

68*7 

84*4 

301*8 

120*1 

Jup. . 

. 229*2 

228-5 

227*5 

226*5 

225*2 

2238 

222*5 

221 ’3 

220*3 

219-5 

219*0 

2188 

2191 

Ven. .. 

41*6 

46*4 

48*3 

46*6 

41-7 

300 

30*5 

33-0 

36-6 

43*1 

50*9 

59-9 

69-8 

Sat. .. 

. 309*8 

310-6 

311-3 

312*2 

312-6 

312*9 

313*2 

313*0 

312*8 

3)2*6 

312*0 

311 4 

310*7 

Mars 

.. 77*1 

82-3 

87*7 

934 

99*1 

1047 

110*6 

116*6 

122*5 

128*7 

134*8 

141*0 

147-4 

Mero. 

7-3 

243 

38*1 

45*7 

43*3 

36*1 

37*3 

47*0 

62-0 

79*6 

98*1 

116-4 

134*3 

Jnp. 

.. 261*2 

261*5 

261*7 

261*4 

260*8 

2000 

258-S 

257*0 

256*3 

204*9 

253-7 

252 0 

251-8 

Ven. . 

7*6 

19-8 

32 1 

44*5 

567 

089 

81*0 

92‘9 

1051 

117*0 

1289 

140-9 

152*6 

Sat 

320*8 

321-8 

322*7 

823*7 

324*3 

324-9 

325*4 

325*5 

326-5 

325-5 

325-0 

324*5 

324*0 

Mars ■. 

323*0 

830*8 

3386 

846*3 

863*8 

1*3 

8-9 

10*2 

23*4 

30*4 

37*4 

44*2 

51-0 

Mere. .. 

. 166 

25*6 

25-0 

18*0 

16*6 

, 25*3 

39*0 

57*1 

75-6 

94*3 

1124 

128*9 

142*2 

Jup. 

, 2910 

292*6 

203-7 

294*7 

295*4 

295*5 

295*6 

295*4 

294 4 

293 5 

292 2 

290*8 

289*4 

Ven. ... 

, 316*1 

327 4 

339*0 

350-8 

2-8 

14*7 

26*5 

38-4 

50*4 

02*6 

74*6 

80 7 

98*7 

Sat. 

. 332*1 

333*2 

3343 

335 4 

336*2 

3370 

337*8 

338*0 

338*3 

838-5 

338 3 

338 1 

337*7 


Eng. date 

1820 Mars 
Mere. 

. Jnp 
Ven. 
Sat. 

Eng. date 

1821 Mars 
Mero. 
.Tup. 
Vea. 
Sat. | 

1822 Mara 

Mere. 

Jup. 

Ven. 

Sat. 


Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je 9 Je 19 
95*9 99*6 104*0 108*8 113 8 119 0 124*6 130 0 

7*0 0 5 357 0 3*3 17*3 34*3 52*7 71*7 

319*6 321*6 3236 325 6 327*1 328*5 329*7 330 5 

41 2 52*5 63*6 74*1 84*0 93*5 101*7 108*6 

343*4 344*6 345 8 347*1 348*1 349*0 350*0 350*6 

Ap 11 Ap 21 My 1 My 11 My 21 My 81 Je 10 Je 20 


339*9 

338*3 

347*5 

348*2 

855*1 

120*8 
333 8 
14-8 
322*6 
7*0 


847*7 

3430 

349-9 

1*2 

356*4 

121*8 

349*2 

17*2 

327*5 

8*3 


856*3 

355*5 

352*2 

13*7 

357*7 

124*3 

7-0 

19*6 

334*6 

9*6 


3*0 
11-8 
354 5 
25*8 
3590 

127*4 
25*6 
22 0 
343*1 
109 


10*0 

29*9 

356*6 

38*5 

0*1 

131*2 

44-6 

24*4 

352*7 

12*1 


18*0 

489 

358*8 

50*6 

1*8 

135*5 

63*2 

26*8 

2*7 

13*4 


25*3 

67*8 

0-9 

62*9 

2*4 

140*4 

78*8 

291 

12*5 

14*7 


32*6 
86*1 
2*6 
75 2 
3*1 

145*4 

91*1 

314 

24-1 

16*6 


Je 29 
136 9 
90-4 
330*9 
113*0 
351*2 

Je 30 
39*8 
100*8 
4*1 
87*3 
3*9 

150*8 
94 9 
38*6 
85*8 
16*6 


Jl 9 Jl 19 Jl 29 Au 8 
141*8 147*7 154*0 160*2 
107*5 121*8 1 30*6 129*7 
331 1 331 0 330*5 329*7 
114’5 112*3 106*3 101* l 

351*6 351*6 351-6 351 6 


Au 19 

Au 29 S 8 

S 18 

S 28 

36*6 

42*2 

47*3 

52*0 

65*2 

138-8 

155-0 

170*2 

180-2 

.181*6 

219*5 

220-4 

221*5 

222*9 

224*3 

80-2 

90*8 

102*1 

113 b 

125*4 

3099 

309*1 

308*2 

307*6 

807-0 

153 7 

180*0 

166*6 

173*1 

179*7 

149-9 

101*6 

165*7 

160-7 

154*4 

251*1 

251*0 

251*2 

251*5 

2522 

164*2 

175*9 

1.87*3 

198 5 

209*4 

323*2 

322*4 

321-7 

320-9 

820*2 

57-5 

63*0 

69*7 

75*6 

81*4 

148-4 

145-8 

188*4 

136*6 

148*3 

288 2 

287*1 

280-2 

285*4 

285*0 

111*1 

123 3 

135 6 

1481 

100*4 

3370 

886*7 

335-6 

834*8 

334*0 

Au 18 

Au 28 

8 7 

S 17 

S 27 


166*5 
122-6 
328*7 
98 2 
351*0 


172*9 

120*9 

327*4 

98*8 

350*5 


Jl 10 
46*9 
111*1 
5*5 
99*5 
4*7 

156*4 
89*5 
85 4 
46 8 
17*6 


Jl 20 
536 
133*0 
6*5 
111*8 
49 

162*3 

84*2 

37*5 

58*4 

18*1 


Jl 30 .Au 9 Au 19 An 29 


60*4 

106*2 

7*3 

1240 

5*2 

168-1 

88*9 

39*1 

70-0 

187 


67*1 

102*8 

7*5 

136-1 

6*4 

174*4 

100*6 

40*6 

81*8 

19*2 


73-7 

108-6 

7*7 

148*2 

5*1 

180*6 

116*2 

418 

93o 

19-2 


80*1 

121-2 

7*3 

160*8 

48 

187-2 

183*5 

42*7 

105*5 

19*1 


179*4 
128 9 
326*0 
103-2 
349*9 

S 8 
86*3 
137*6 
6*8 
173*0 
4*4 

198-7 

151*5 

43*5 

117*7 

19*0 


186*8 
142 2 
324*6 
109*6 
349-1 

S 18 
92-6 
165-2 
5*8 
185-1 
3*7 

200*4 

169*3 

43*8 

1299 

18*5 


192-9 

158*6 

3232 

117-7 

848*3 

S 28 
98*6 
172*7 
46 
197 2 
80 

207-3 

185*5 

43-7 

112-7 

18-0 


1823 Mars 
Mero. 
Jnp. 
Ven. 
Sat. 

Eng, date 

1824 Mars 
Merc. 
Jnp. 
Ven. 
Sat.. 

Eng. date 

1825 Mars 
Mero. 
Jnp. 
Ven. . 
Sat. . 

Mesh. Vrish. 
30 60 


355*9 
344 7 
42*7 
26*1 
19*2 


8*3 

30 

44*9 

382 

20*5 


11-0 

22 0 
470 
50-2 
21-8 


18 4 
40-4 

49*2 

62-8 

23-2 


25*7 

57-1 

51*4 

74*2 

24*5 


83*0 

701 

53*9 

85*8 

25*8 


40’3 
76'1 
56 2 
97 3 
27’2 


Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je 9 
166*0 153*9 153*1 153*6 155 0 157*6 160*8 

359-8 17*6 34*7 488 66*5 54*8 47*6 

70*9 72** 740 76*8 778 799 820 

831 0 348*2 355*2 7*7 19*9 82*1 44 4 

31-6 32*9 34-2 35 5 36*9 88*2 39*6 


47*3 

72*8 

58*5 

108-8 

28*3 

Je 19 
164*9 
477 
84*2 
56*6 
40*8 


54*3 
65 9 
60-9 
119 9 
29‘5 

Je 29 
169-2 
57*7 
86*6 
68*7 
42*1 


Ap 11 Ap 21 My 1 My 11 My 21 My 31 Je 10 Jo 20 Je 30 


11*1 
12 3 
100*7 
407 
44*4 


185 
27*3 
101*8 
449 
45 V 


25*7 

87-4 

102*1 

45*0 

47*0 


Mith. 

90 


Rat, 

120 


Sim. Kan. 
150 180 


32*9 
36 4 
103*1 
43*3 
482 

Tnl. 

210 


40-1 47*2 

29*2 27*6 

104 5 105 0 

38*0 32-6 

49'5 50*8 


641 

36*3 

107*8 

280 

521 


Vrach. 
2 tO 


Dhatt. Mak. 
270 300 


60*9 

50*3 

109*8 

31*4 

53*4 

Rum: 

330 


67*9 
67*8 
111 7 
35*7 
54*7 


61-7 

682 

63*2 

180-8 

306 


68*1 
79*1 
65*5 
141*4 
31 3 


74-8 

94-5 

67-6 

151*2 

321 


81*4 
1119 
696 
160*6 
32 8 


87-9 

1301 

713 

1689 

331 


943 

148*1 

73*0 

175-8 

33*4 


Jl 9 Jl 19 Jl 29 Au 8 Au 18 Au 28 
174*1 179*4 - ^ 


73*6 

88*9 

81*8 

43/3 

Jl 10 
74-5 
85*7 

1138 

42*8 

56*1 


89 8 
. 91*1 
93 3 
44-4 

Jl 20 
81*2 
104 4 
116*0 
50 7 
67*3 


185*0 

108*2 

93*5 

105-6 

45*4 


190-8 
128*5 
057 
117 9 
46*5 


197-1 
14 P2 
98*0 
130-1 
469 


203-3 

159*6 

100*0 

142-2 

47*3 


100*6 

1651 

74-7 

180*7 

336 

S 7 
209*8 
171-2 
1021 
254-8 
47-8 


108*8 

179*6 

76-1 

182-6 

33-3 

8 17 
216-6 
175*4 
103 9 
167 3 
47‘8 


113*0 
189*4 
77-1 

180*8 

32*9 


223*4 

170*0 

105*7 

170*5 

47*7 


Jl 80 Au 9 An 19 Au 29 S 8 S 18 S 28 


87'9 

122*5 

118*1 

59*8 

58*4 


94 4 
138*9 
120*3 
69 9 
69-6 


Min. Asvn. Rhar. 
360 133 26-7 


ICrit. Rohi. 
40 0 $3*3 


100-9 
1521 
122 6 
80-4 
604 

Mrig. 

66*7 


107‘2 
167 9 
124*7 
91*2 

61*1 


113-5 

155*8 

1270 

102-5 

61*9 


119 9 
148*2 
1292 
114 0 
62*1. 


Ardh. Panar. Push. 
80-0 93*3 106 7 


125*1 
-149*1 
131 2 
125-9 
62*4 

Asles. 
120*0 



TABLE V-B.—G10GBNTBIG PLACES OP PLANETS 




Mars, A.D 

1637—A.D. 1999; Mercury, A.D. 161:5—AD. 

, 1999; Jupiter, 

A.D. 1656—A.D. 

1999 




Saturn, A D. 1617—A D. 1999— cont. 
180 190 200 210 220 230 240 

250 

260 


270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

07 

D 17 

D 27 


Ja 6 

Ja 16 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

161*6 

168*0 

1746 

180*8 

187*5 

1940 

200*0 

207! 
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190*2 

208*6 

214 0 

210*5 

203*4 

204*0 
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310! 
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179*9 
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187*1 
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294*0 

204*5 

295*1 

295*7 

290*7 

297-7 


298*6 

299*8 

301*0 
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TABLE V-B.—-GEOOjBNTBIC PLAGES- OP PLANETS 
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TABX.3S 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.2). 1765-A.D. 1999; 


Bay of I.S.Y, 
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Au 29 

3 8 

S 18 

S 28 

1829 

Mars 

... 40*5 

47*1 

53*7 

60*3 

67*0 

73*5 

80*0 

86*6 

93*0 

99 4 

105*8 

112*2 

lis*7 

125*0 

331*4 

137*8 

144*1 

150 5 

Merc. 

... 837*5 

354*9 

13*4 

32*3 

50*8 

67*5 

80*6 

87*0 

83*3 

76*7 

78*9 

89*5 

104*0 

121*7 

139*8 

157*8 

174*1 

189 i 


•Tap. 

... 233*7 

232*5 

232*0 

231*3 

230*0 

228*7 

2273 

220*2 

225*0 

224*2 

223*5 

2232 

2*23*2 

2236 

224*4 

225*4 

226*5 

227*9 


Ven. 

... 849*1 

1:9 

143 

26-6 

39’ 1 

512 

635 

75*9 

87*9 

100*1 

112*6 

124*6 

130*7 

148*8 

161*3 

173-5 

1856 

1977 


Sat. 

... 93*0 

984 

98*8 

99*3 

100*3 

101*2 

102*0 

103*2 

104*4 

105*6 

107 0 

108*3 

109-6 

110*9 

112*1 

113*4 

114*5 

115*6 

1830 

Mara 

... 277*3 

183*8 

290*1 

296 5 

302*6' 

308*5 

314*0 

319*4 

3243 

328-6 

332*4 

334 9 

3363 

336*2 

335*0 

332*8 

330*2 

328*4 

Merc. 

.. 350*7 

9*6 

280 

45*2 

59*4 

67*2 

65*9 

58*7 

58*8 

69*4 

8r7 

P9-8 

1180 

1304 

1*3*5 

169*1 

1807 

1845 


Tap. 

Ven. 

... 2652 

265*9 

266*9 

266*0 

265*7 

265*0 

2640 

262*8 

261*5 

260*2 

2689 

257*7 

256*8 

256 0 

255*7 

265*6 

255*8 

258*5 


... 8311 

3267 

334*2 

342*9 

352*6 

2*9 

13*0 

24*4 

35*6 

47*2 

589 

70*6 

82 3 

940 

106*1 

118*3 

130*5 

142-8 


Sat. 

... 111*8 

112*0 

112 1 

112*3 

113*1 

113*8 

114*4 

115 5 

116*6 

117*7 

1190 

1203 

121*4 

122*8 

124*1 

125*4 

126*6’ 

127*8 

1831 

Mars 

... 55*8 

61*4 

67 7 

73*9 

800 

86*4 

927 

98*9 

1052 

111 4 

117*9 

124*1 

130-4 

136'8 

143*1 

149*4 

155*9 

162*5 

Mero. 

5*6 

22*8 

37*7 

47*1 

47*7 

40*6 

38*7 

46*4 

60*7 

77-6 

90*1 

114 4 

132*4 

I486 

161*7 

168*0 

165*2 

157*9 


Jap, 

... 295*0 

298*6 

297*9 

299*0 

300*1 

300*3 

300*5 

300*0 

299*5 

298*7 

297*7 

296*4 

295*1 

293*8 

292*6 

291*5 

290*6 • 

290*0 


Ven. . 

... 26*7 

38'8 

50 7 

62*7 

747 

86-3 

97*7 

109*2 

120*3 

1311 

141*6 

151*2 

160*4 

168*4 

174*8 

179*0 

180*2 

177*4 


Sat. 

... 125*7 

125*6 

125*4 

125*3 

125*8 

126 3 

120-8 

127 7 

128*6 

129*4 

130*6 

131*8 

133*1 

134*4 

135*7 

130*9 

138*1 

139-3 

1832 

Mars 

... 297 ? 7 

305*1 

312‘5 

320*0 

327*2 

3343 

.341 7 

348*5 

355*5 

21 

8*4 

14*6 

20*2 

25*8 

30*7 

34*8 

3*4 

41*0 

Merc. , 

... 157 

26*8 

291 

22*0 

18*9 

25*2 

38*5 

55*0 

73*3 

92-0 

110-4 

127*5 

141*8 

149-9 

149*7 

142*1 

140*5 

148*0 


Jap. . 

... 323*3 

825*5 

327*6 

329*5 

331*2 

332*8 

334*0 

335*0 

83 V7 

330*1 

336*3 

335*8 

S35-2 

334*2 

333*0 

381*7 

330*3 

328*9 


Veu. , 

... 381C 

343*8 

3558 

8*3 

205 

32 7 

45*0 

67*2 

69*2 

81*8 

93*9 

100*2 

118*5 

130*7 

1427 

1554 

167*9 

180*1 


Sat. 

... 139*5 

139*1 

138*7 

138 5 

138*7 

139 0 

1391 

139*8 

140*6 

141 2 

142 3 

143*3 

144*5 

145*7 

14.6*9 

.148*2 

149*5 

160*8 

1833 

Mai ft 

... 705 

76*2 

81*9 

87*7 

98*5 

994 

105*5 

111-5 

117*6 

1237 

129*9 

186 2 

142*5 

148*9 

155*2 

161*7 

.168-2 

1748 

Merc. 

10 4 

5*3 

369 8 

4*2 

16 4 

32*4 

50-6 

e9*4 

88 5 

105*3 

121*2 

181*0 

133*4 

120*9 

122*9 

128*7 

141*0 

1566 


Jup. 

... 3510 

353*4 

355-8 

358*2 

0*4 

2*6 

4*6 

6-5 

8*2 

9*7 

10*9 

11*8 

12*4 

12*7 

12 5 

12*1 

11*5 

10*4 


Ven. 

... 39 8 

43*4 

43*5 

400 

34*3 

29 2 

26*5 

29*8 

34*8 

42*1 

50-5 

59** 

70*0 

80*0 

91*6 

102*9 

1145 

126 4 


Sat. 

... 153*1 

152 5 

152 0 

151*4 

1513 

151*4 

151*3 

151*8 

152*4 

152*8 

163*7 

154*6 

155*6 

156*7 

157*8 

1590 

160*3 

i6.ro 

1834 

Mars I 

3.16*2 

323*9 

331*7 

339*2 

346*9 

354 4 

1*9 

9 1 

16*4 

23*5 

30*4 

37*3 

43*7 

50*8 

56*1 

62*1 

67*7 

72*8 

Mere. ' 

... 341*6 

343*3 

354*8 

9*9 

27*7 

46*6 

65*6 

83*6 

99-8 

111*9 

116*2 

110*9 

105*1 

108*6 

120*5 

135*7 

152*8 

170*5 


Jup 

18*8 

21 2 

236 

26*0 

28 4 

30 8 

38*1 

35*5 

37*6 

39*7 

41*6 

43*3 

45*0 

46-2 

47*3 

48*1 

48*6 

48*0 


Ven. 

8*8 

21*1 

333 

45*7 

57*9 

70*2 

82*1 

94 1 

106 1 

118 1 

120*9 

141*9 

153*6 

165*1 

176*9 

1880 

1991 

209*9 


Sat. 

... 1664 

1657 

165 0 

164*4 

1641 

163*8 

163*6 

163-8 

164*0 

1643 

165*1 

105*9 

166*6 

167*7 

168*8 

3 69*9 

171*1 

172*3 

Ea" date 

... Ap 11 

Ap 21 

My 1 

My 11 Mv 21 My 31 

Je 10 

Je 20 

Je 30 

Jl 10 

Jl 20 

Jl 30 

An 9 

Au 19 

Au 29 

S 8 

S 18 

S 28 

1885 

Mars 

877 

92*4 

97*2 

102*5 

107*8 

113*3 

118*9 

124 0 

130*6 

136*6 

1420 

148*7 

155*0 

161*5 

167*9 

174*6 

181*0 

187*7 

Merc. 

... 3331 

347*6 

5*0 

238 

42*8 

61 3 

780 

91-3 

97 6 

944 

87'0 

89*1 

99*7 

114 5 

131*6 

149*4 

167*1 

183*7 


Jup. 

4ti*4 

48*5 

50*6 

528 

54*8 

67-4 

598 

62*1 

644 

60*8 

69*1 

71*2 

733 

75*1 

76*9 

78*6 

80*1 

81*2 


Ven. 

... 316*7 

328*2 

340-0 

351*9 

3*9 

15*8 

27*6 

39 5 

51*6 

68*8 

78*9 

87*8 

99 9 

112*3 

124*5 

180*9 

149-3 

161*6 


Sat. 

... 1794 

178*6 

177-8 

1.77*1 

176*6 

176*2 

175*7 

175*7 

175-8 

175*8 

176*3 

170*8. 

177*5 

178*4 

179*3 

180*2 

181*4 

182-6 

1886 

Mars 

... 333*3 

3412 

318-9 

356*6 

4*1 

11 7 

190 

26*4 

S3 7 

40*7 

47*7 

64 3 

61*1 

67*8 

74*0 

80*3 

86*3 

92*1 

Merc 

... 342 6 

0-8 

J97 

38*4 

557 

700 

77-9 

769 

69*7 

69-3 

79 0 

92*9 

109*8 

120*5 

146*1 

163*2 

178*7 

190*0 


Jop. 
Ven. . 

... 750 

70'3 

779 

79*6 

81*5 

83 5 

85*6 

87*8 

90*1 

92*4 

946 

96*9 

99*3 

101*4 

103*0 

105*7 

107*7 

109*4 


... ,42 0 

53 1 

64*0 

74-5 

83*9 

90* i 

1007 

106*7 

109*8 

109-7 

105*5 

988 

94*7 

93-6 

95*9 

101*4 

108*8 

117*1 


Sat. 

... 192*0 

191*2 

190-4 

1896 

189*0 

188*5 

187 h 

187*6 

187*5 

187*2 

187*5 

187*9 

1880 

188*8 

189*9 

190*7 

1918 

192-9 

1887 

Mars . 

.. 1097 

112-3 

115*7 

1198 

124*1 

128 9 

1338 

139-3 

1448 

150-4 

166*3 

162*2 

168*7 

174*9 

181*5 

188*1 

194*5 

201*5 

Merc. . 

.. 357*1 

15 4 

33*1 

482 

57*9 

59*0 

62*0 

49*o 

57*3 

71*2 

►79 

105*9 

124*3 

142*1 

158*2 

171*2 

1776 

174*5 


Jap, 

.. 105 0 

105*4 

106*0 

107*0 

108*2 

109*6 

111*3 

113*1 

115*0 

117*1 

119*3 

121*4 

123*6 

125*8 

128*0 

130*2 

132*4 

134*5 


Ven, 

... 349-9 

26 

1.4*9 

27 3 

39*0 

51 8 

64*1 

76*6 

88-5 

100*6 

113*1 

125*3 

137*1 

149*4 

161*8 

174*0 

186*1 

198*2 


Sat. . 

.. 204 3 

203*5 

202 7 

202 0 

201*3 

200*6 

1998 

199 5 

199*1 

198*7 

198-8 

199*0 

199*2 

199*8 

200*5 

201*0 

202*0 

203*0 

1838 

Mare 

.. 348-7 

357*4 

48 

12*4 

19*9 

27*4 

344 

417 

48-7 

55*9 

62-6 

09*2 

76*0 

82*4 

89*0 

95*2 

103-3 

107*5 

Merc. 
Jup. . 

10*9 

26*6 

37 6 

40*1 

.53*9 

300 

36*0 

491 

65-5 

88*5 

102*2 

1205 

137*4 

151*6 

159*8 

1597 

152*1 

150*2 


.. 137*1 

186-4 

136*1 

136*1 

136*4 

137*1 

138*0 

139*1 

1404 

142*1 

143*8 

146*7 

147*7 

1.49*8 

151*9 

1541 

150-3 

158*6 


Ven. 

.. 319*7 

325-9 

333*8 

342*7 

352*6 

3 1 

18*4 

248 

30*0 

477 

59*4 

71*0 

82*8 

94*6 

106*6 

118*9 

131*1 

143*4 


Sat. 

.. 216*2 

215*5 

214*8 

214*0 

213*2 

512*4 

211 2 

211-2 

210*7 

210*2 

210*1 

210*0 

210*0 

210*4 

2109 

2114 

2123 

213*2 

Mesh. 

Vrish. 

Mith. Kafc. Sim. 

Kan. 

Tul. Vrscb. 

Dhan. 

Mak. 

Kam. 

Min. Asvn. Bhar. Krit. Kohi. Mrig. Ardh. 9nnar. 

Pash. 

Aflles. 

30 

60 

90 120 150 

180 

210 

240 

270 

300 

330 

360 13 8 26 7 40 0 53-3 66'7 80 0 

93*3 

106 7 

120*0 



TABLE V-B.—GEOCENTRIC PLACES OP PLANETS 


<SL 


Mars, A.D. 1637—A.D. 1999 ; Mercury, A.D. 1646—A.D. 1999; Jupiter, A.D. 1656—A.X>. 1999; 
Saturn, A.D. 1617—A.D. 1999— cont. 

180 190 200 210 220 230 240 250 260 


O 8 
249-6 
168*1 
157 4 
2200 
76*9 


1447 
182-L 
181 0 
178 5 

SK)*8 

07 
* 273-9 
194-9 
204-7 
127 3 
104-1 

0 8 
156-8 
198-7 
229-6 
209*9 
116*6 

3271 

179-3 

257-4 

155-1 

128-9 


168-9 

158*2 

289*8 

171-3 

1406 


42-5 

161*3 

327-8 

1917 

152-0 

181*4 

1731 

9-8 

138*4 

162-8 

77*4 
188*1 
48*4 
220'1 
173-4 

O 8 
196‘6 
198*4 
82-1 
174*1 
183-8 


0 18 
256-5 
184-7 
159*6 
2300 
768 


150*9 

199*2 

1832 

I860 

9P0 

0 17 
2817 
208*2 
2067 
137*4 
104*5 

0 18 
163*3 
200 0 
281 4 
221*7 
117-4 

3274 

173*2 

2587 

167-4 

129-8 


97*7 
193 8 
111-1 
127*3 
394*0 

2C8-6 

167-4 

136*5 

210*3 

2040 

113 3 
157*5 
180*7 
155-7 
2140 

Hag. 

1333 


O 28 
263-7 
2028 
161 6 
238-8 
76-7 


157-1 

214-6 

185-3 

198*7 

91*1 

O 27 
287*8 
215*9 
208*8 
148*6 
1050 

0 28 
169-6 
193*1 
233*4 
233 6 
118*1 

328*8 

1703 

260-3 

180-3 

130-6 


175*5 
167-2 
2900 
167 0 
141*6 

42-6 
177-4 
327*0 
205 1 
153-1 

188-1 

190*7 

79 

1501 

1639 

81*7 
204 2 
47*8 
229*9 
1746 

O 18 
201-5 
207-8 
82-4 
186*7 
185-0 


103-3 

188-6 

112-4 

137- 5 
195-2 

215*3 

167-2 

138- 6 
222-1 
205*2 


119-4 124*6 

1707 186-8 

162-8 164-9 
1680 180-6 
215*1 216-2 


N 7 
2709 
2195 
1636 
246'5 
76*7 


1821 

181*7 

290-5 

1648 

142-6 

11 6 

1946 
326*2 
217*4 
154-8 

1947 
208-6 

6*5 
162-3 
165 1 

8V3 

217*4 

46-9 

288*5 

1758 

0 28 
208-4 
2091 
83-1 
199-4 
186*2 


108*1 

182*5 

113-6 

148*6 

196-4 

222-6 

176*9 

140*4 

234*0 

2064 


N 17 
278*3 
234*3 
J 65*5 
253 2 
76*0 


163*2 

2267 

187*5 

211*0 

91-3 

N 6 
294*4 
2U-3 
21 IT 
159*0 
105-4 

N 7 
1740 
1890 
2355 
2456 
118*8 

831-1 

177*0 

261*9 

192-3 

131*5 


188-7 

197*9 

291*3 

1665 

143*6 

39*8 

2120 

325*8 

229*8 

155-3 

2017 

223*8 

63 

174*5 

166-2 

88-4 

2247 

46-8 

245*8 

177*7 

N 7 
2153 
201-6 
82*9 
211-6 
187*4 


112*7 
1854 
114-6 
159 4 
197-5 

229-7 
190 7 
1410 
2460 
207-5 

130-2 

2039 

160*9 

192-9 

217-3 


116*9 
196 4 
1152 
171*4 
198*7 

236*9 

207- 0 
1437 
257-6 

208- 7 

135*4 
221*3 
168*9 
205 4 
218-6 


N 27 

285*6 

244*7 

1671 

255*9 

75*4 


D 7 
293-1 
2474 
168-6 
256 0 
74-9 


169*4 

231-9 

189*7 

2236 

91*0 

N 16 
300-9 
206-9 
213-3 
171*3 
105-3 

N 17 
182-5 
194-6 
237*6 
257*2 
118 9 

334-6 
2016 
263 6 
204-8 
1320 


175*5 

2282 

191-8 

236-0 

90-6 

N 26 
307*7 
204*7 
2155 
182-4 
105*2 

In 2 7 
188-9 
206-4 
*239-9 
2687 
119*1 

338-3 

2184 

265-6 

217-4 

1324 


181 6 
221*1 
193-7 
2487 

90-2 

D 6 
314*3 
212-9 
217*7 
194*3 
105-1 

D 7 
1952 
221-5 
242*1 
2799 
1193 

3427 

235*6 

267-7 

230-0 

132-8 


195*3 
2152 
292 5 
171 3 
144 6 


36-8 
228-5 
325 6 
242 2 
1560 

208 6 
236‘0 
41 
186*9 
167*2 

90-2 

2236 

44‘6 

252*2 

1781 

N 17 
222*3 
198-0 
82*5 
224 1 
188*5 


34 1 
243 2 
3260 
254-6 
166-8 

2155 

240-7 

8*1 

1991 

1682 

01*2 

215-8 

43*3 

2538 

180*1 

N 27 
229*4 
2032 
81*7 
236-6 
189'6 


120*7 

211-0 

115*6 

182-9 

190*7 

244*6 

224*4 

144*6 

269-0 

209-9 

1402 

2*7-7 

170-7 

218-0 

2199 


D 17 
300-7 
241*4 
170-0 
2524 
740 


187-7 
222 1 
1956 
261*4 
89*4 

D 16 
321*1 
220*2 
2199 
2065 
1045 

I) 17 
201*7 
238-8 
244-3 

290-8 

1181 

347-6 

252-8 

269-9 

242-6 

132*7 


208*7 

248-7 

295-3 

187*1 


2021 
232-4 
293*7 
178-5 
1450 145-5 


31-6 

253-9 

3206 

266*9 

157-6 

222-5 

237-4 

2*5 

21L-5 

169-1 

91-0 

214- 2 
41-8 

253*0 

180-2 

D 7 

2387 

215- 6 
805 

249*8 

1907 


123 8 
227-3 
115-6 
194-7 
*201*0. 

2529 

241-5 

145-5 

280-1 

2110 

145*0 

252-5 

172-2 

230-6 

221-1 


X) 27 
308*3 
2360 
171*0 
248*2 
78*1 


193-7 

2320 

197*3 

2740 

886 

D 26 
328-2 
242*2 
222*0 
218*7 
103*9 

D 27 
208*2 
256*2 
248-7 
301*0 
1184 

352*6 

268*7 

2720 

255-4 

132-5 


2150 

262-6 

297-0 

1968 

145-6 

30-3 

2564 
327*5 
279-1 
157 9 

229*6 

2302 

2-2 

2240 

169*6 

89*1 

221*5 

40-7 

248*4 

180*8 

D 17 
244*1 
231*1 
79-5 
262*0 
191*5 


222*4 
2715 
293 0 
207*1 
145*7 

30*2 

2503 

328*8 

291*5 

168*3 

230*8 
231*2 
22 
236-8 
170 1 

80*4 
235 4 
39-6 
244*5 
181*5 

D 27 
251*5 
218 1 
78*2 
2746 
192*3 


125 7 
2449 
115-3 
207*0 
201-8 

259*6 

268*0 

146*2 

290-9 

2120 

1490 
263 l 
1737 
243*2 
222*2 


126*6 

2621 

114*6 

219-2 

202*2 

207*2 

271*8 

1467 

301-0 

213*1 

1520 

265-6 

174*9 

2560 

223*3 


1827 


1828 


1829 


1830 


1831 


1832 


1833 


1834 


1835 


1836 


1837 


1838 


1839 


270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

Ja 6 

Ja 16 

Ja 26 

V 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

3158 

323*3 

330-9 

338*3 

345*8 

353-2 

0-4 

7*9 

150 

22*2 

2402 

251-5 

2674 

283-8 

301*9 

320*1 

836*4 

3i>0’4 

358 8 

357 9 

172*0 

172*5 

172-7 

172*6 

1721 

171 5 

1704 

169*3 

1680 

166-8 

243-4 

2426 

2459 

251*7 

259 1 

267*9 

277*8 

288-4 

299*2 

310*4 

723 

71*6 

70-9 

70*1 

89-8 

69*6 

69-3 

69*7 

70*0 

70*4 







Mr. 6 

Mr 16 

Mr 26 

Ap 5 

199-8 

205-6 

2114 

217*2 

222*9 

228*4 

233*9 

239*0 

243*9 

248-5 

246-3 

263*9 

280*7 

298*3 

315*2 

329*6 

339*3 

840-4 

333 6 

330-6 

198-9 

200-4 

201*3 

202-2 

202-7 

2u2-9 

202-8 

202*5 

201*8 

200-8 

286*4 

299*0 

311-5 

323*8 

336 0 

348*4 

0 3 

11-8 

241 

35-8 

87*9 

87-1 

86*3 

85*4 

84*9 

84-5 

83-9 

83*9 

839 

840 

Ja 5 

Ja 15 

Ja 25 

P 4 

F 14 

F 24 

Mr 6 

Mr 16 

Mr 26 

Ap 5 

335*0 

342*1 

349*1 

356*0 

29 

9*8 

10-5 

23*4 

30*1 

370 

259*5 

277-0 

2940 

309-3 

320*2 

323*3 

317*4 

312-4 

316*7 

3290 

224-1 

226*0 

227*7 

2293 

230-8 

2320 

232 9 

235-0 

283-9 

233 9 

231*0 

243*2 

255*7 

268-2 

280*6 

2932 

305*5 

318*0 

330*5 

342-8 

103*2 

1023 

101*5 

1000 

1000 

99‘3 

98*6 

98*4 

98-1 

97*9 

Ja 6 

Ja 10 

Ja 20 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

214*7 

221*3 

2278 

2343 

2409 

247-5 

2541 

260*6 

267*2 

273*8 

273*4 

288*9 

8010 

306*1 

301*5 

295*0 

297-6 

308-2 

,323*4 

340-9 

248*9 

251*1 

253*3 

255*3 

257-3 

259*2 

261-0 

2626 

203-9 

264-8 

310-8 

319*1 

3261 

330*9 

332*4 

3300 

324*8 

319*6 

317*2 

818*1 

118*0 

117 3 

116*6 

115-8 

1150 

114*2 

113*3 

112-8 

1124 

111-8 

368*0 

3'7 

95 

15*2 

26*3 

27*2 

334 

39 4 

45-7 

51-9 

281*8 

288-9 

286-7 

2794 

2790 

287-6 

3018 

318-9 

337-2 

3557 

274*4 

276*7 

279-1 

281*4 

2838 

286*0 

288-2 

290-3 

292 3 

294-3 

268-1 

280-0 

293*1 

305*9 

318-3 

330*8 

343-3 

355 8 

8-1 

20-3 

132*3 

131-6 

130*9 

130*3 

1295 

128*7 

127*9 

127*3 

1*26 6 

126-0 







Mr 0 

Mr 10 

Mr 26 

Ap 5 

2293 

236-3 

243 3 

250-4 

257*5 

264*7 

272-0 

2792 

2806 

298*9 

271*6 

264-5 

261-6 

2678 

2811 

297*2 

3i5-3 

333 0 

351*7 

S‘2 

301*8 

303-4 

305 ; 8 

3081 

3104 

312 9 

3L53 

317*7 

3201 

322*4 

218-0 

229-4 

240-8 

2527 

264*5 

276-6 

288*8 

300-9 

312-9 

325-2* 

145*7 

145-3 

144*9 

1441 

143*0 

142-8 

1421 

141*3 

40-6 

139*8 







Mr 7 

Mr 17 

Mr 27 

Ap 6 

31*1 

33*1 

357 

392 

43*1 

47‘4 

52*1 

571 

62-3 

677 

245-3 

249-5 

2608 

276*: 

293-4 

311-6 

3295 

346-4 

0-0 

9-4 

330-3 

332 2 

333-8 

335-9 

3381 

3403 

342*7 

3451 

347 5 . 

349-8 

303*5 

315-2 

327*1 

338*8 

3500 

0*7 

10-8 

20-7 

29-5 

36*8 

158*6 

158*3 

1581 

157*9 

157-2 

156*0 

155-9 

1551 

154-3 

153-4 

244*1 

251*4 

2588 

266-3 

273-9 

2813 

289*1 

296-7 

304-4 

312-2 

24P2 

255-5 

2721 

289-9 

307*8 

3250 

339*0 

349 8 

851*1 

344*4 

2-7 

3*8 

4*4 

5*6 

72 

9*0 

10-8 

13 0 

15*2 

17-4 

249-2 

261*9 

274-6 

286-9 

2997 

312*2 

324*8 

3373 

349*7 

2-1 

170-6 

170 6 

1707 

170-6 

1701 

169-6 

169-1 

168 3 

1676 

166-8 

830 

78-9 

763 

74*1 

73 5 

74-2 

76*1 

78-5 

81*0 

85-8 

251-5 

268-8 

286-6 

303-8 

319*0 

330-1 

333*5 

327-7 

322-5 

326-p 

38-7 

38-4 

380 

38-3 

38*8 

39*7 

408 

421 

43*6 

45-4 

240-0 

2403 

244-5 

2509 

258-5 

267-3 

277-7 

288*6 

299*5 

3106 

1823 

182-5 

182-7 

182*8 

1825 

182*2 

181*9 

181-1 

180*4 

170*8 

Ja 6 

Ja 16 

Ja 26 

P 5 

F 15 

F 25 

Mr 6 

Mr 16 

Mr 26 

Ap 5 

259*3 

266-9 

277 5 

282-2 

290 0 

298-0 

305-5 

313-5 

821-5 

329 2 

205 5 

282-8 

298-4 

310-6 

315-9 

311*9 

305 4 

307*2 

318-4 

333 5 

77*0 

76*7 

74*6 

73*5 

72 9 

72*6 

72*5 

727 

73*4 

74-4 

287 0 

299-6 

3121 

324*4 

336-5 

349-0 

0*9 

12*5 

24*6 . 

36 3 

193-2 

1936 

194-1 

194-5 

194-3 

194*2 

194*1 

193*5 

192-9 

1924 


126-8 

278*1 

113-7 

281-5 

203-8 

276-0 
280 6 
146 7 
310-6 
214*1 

155 4 
259-6 
175-8 
268 8 
224-3 


125*5 

291*2 

1126 

243-8 

204-4 

282-8 

281*2 

146*3 

318-6 

214-8 

157-6 

257-4 

170*5 

281*2 

225'2 


122-7 

298-3 

111*3 

256-2 

205-0 

20O‘5 

273*7 

145*8 

325-3 

215*5 

158*6 

258*6 

1767 

2937 

22<V0 


1194 
296 3 
110*0 
268-7 
2056 

298*4 

270-9 

144-9 

329-0 

216*3 

158-0 
270-3 
176-9 
306*5 
226 9 


118-2 
288-9 
108-7 
281-2 
205 6 

3062 

2777 

143*8 

330*3 

2100 

157 2 
285-7 
1765 
3189 
227*3 


112 0 
288*4 
1075 
293*3 
205 8 

3141 
290-8 
142*6 
3270 
216 8 

154 2 
3030 
175*9 
331*4 
227*7 


Mr 7 

109*1 

297*7 

106-5 

3061 

205-9 

3219 
307 0 
141*3 
3213 
2172 

1500 

321*3 

1750 

3440 

228*0 


Mr 17 
107*7 
311*3 
105-7 
318-6 
205*4 


Mr 27 
107*5 
328*9 
105*2 
3311 
205*0. 


P. Phal. U. Pbal. Hast a Chit. 
146'7 1600 178-3 1867 


Svati. Visa. Annr. Jyesh. Mala. P. Ash. U. Ash. Srav. 
2000 213-3 1/26 7 240'0 2583 266-7 240’0 283-3 


Dan. 

306*7 


Safcab. P. Bhad. 
320*0 333-3 


330*0 337*8 
325 0 343-6 
1399 138-6 
316-4 3148 
2170 216*7 

146-r 143*4 
339-4 356*6 
173*9 172-8 
360-4 8*7 

2280 2280 

U. Bhad. 
340*7 


Ap 0 
108*8 
347 3 
1051 
343-4 
204 5 

345 0 
1*6 
137-9 
316-8 
210 5 

141-2 

111 

171-4 

20-9 

227*9 


Kevafci, 

360-0 




Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 


Venus, A.D. 1765 -A.B. 1999 ; 


Day of l. 
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20 

30 

40 

60 

60 

70 

80 

90 
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150 
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En e. date . 

.. Ap 11 

Ap 21 My 1 

My 11 

My 21 My 31 

Je 10 Je 20 Je SO 

Ji 10 

Jl 20 

Jl 30 

An 9 

An 19 

An 29 

8 8 

S 18 

S 28 

1839 

Mars 

.. 140*2 

139*7 

1402 

. 142*1 

144*7 

148-0 

151*9 

156-4 

161*8 

106*6 

1723 

178*0 

184*0 

190*3 

.196*7 

203*3 

209-9 

217-1 


Mere. . 

16'5 

21 5 

16 3 

10-7 

14*4 

26-8 

42*8 

60*9 

79*9 

98*3 

116*9 

1311 

141*8 

I486 

137*2 

132*7 

188*0 

ISO’S' 


Jup. . 

.. 1707 

169*4 

168*3 

167-5 

166-7 

166*3 

166*3 

166*5 

167*2 

168-0 

169*1 

1704 

172*1 

173*8 

175*7 

177*6 

179*7 

181*$ 


Ven. . 

.. 27*3 

39*4 

51*8 

63-3 

752 

86-8 

98*2 

109*6 

120*7 

131-4 

141-8 

161*3 

160*2 

1679 

173*9 

177*8 

177*8 

l74*f> 


Sat. 

.. 227*8 

227*2 

2266 

226*0 

225 2 

2244 

223*7 

223*0 

222*3 

221*7 

221*4 

221*2 

221*0 

221*2 

221-5 

22 V8 

2225 

2232 

1840 

Mars . 

6*3 

12*7 

19*0 

27*3 

34*4 

41*6 

48*8 

55-8 

62*7 

693 

76*2 

83*0 

892 

95*8 

102-5 

108-8 

mo 

120-9 


Merc 

... 368*8 

352*0 

3541 

5*0 

20-3 

381 

56*5 

753 

93*2 

110*0 

121 4 

126*1 

121*3 

115-4 

11$ 9 

130*2 

145-3 



Jap. 

.. 204*8 

203*6 

202*4 

201*0 

199*8 

198*8 

197*8 

196*9 

190*5 

196*6 

196-6 

197*3 

1981 

199-2 

200*6 

202*2 

203*9 

205*9 


V en. . 

.. 3322 

344*4 

356*5 

8*9 

21*1 

33*3 

45*0 

57*8 

69*7 

824 

94-6 

100*9 

119*1 

131-4 

143*2 

156*0 

.168 5 

180*7 


Sat. 

., 239*2 

28$*9 

238*5 

237*8 

237 1 

236*4 

236*6 

234*9 

2342 

233*4 

2329 

232*6 

2321 

232*2 

232*3 

2323 

232:9 

233-5 

1841 

Mars . 

.. 187 2 

183*9 

180-4 

378-3 

1770 

177*2 

178*6 

181*0 

184*3 

188‘3 

192*9 

197*7 

203*5 

209-3 

215*0 

221*4 

227*9 

284-5 


Merc. . 

.. 334*6 

343*3 

357*8 

15*6 

34*2. 

53 2 

71*7 

88*5 

101*6 

108*2 

105*0 

98*3 

99*4 

109-7 

124*3 

341-2 

mo 

176:6 


Jop. . 

.. 238*1 

237 *8 

237 0 

236*2 

235*0 

233*7 

232*4 

231*1 

229-9 

228‘8 

228-1 

227*7 

227*5 

227*7 

228*3 

229*1 

230*3 

231*6 


Veil. . 

88*9 

41*9 

41 1 

36‘6 

306 

25*8 

25*0 

28*2 

*33-9 

41*5 

50*3 

59*8 

70 1 

80-8 

92*0 

103-3 

115*0 

126*9 


Sat. 

... 250*3 

250*0 

249 8 

2495 

248-8 

248*2 

247*5 

246*8 

246*0 

245*3 

244-6 

244*0 

244*4 

243*3 

243 2 

243*1 

243*4 

243-9 

1842 

Mars . 

... 201 

27*3 

344 

41*6 

48*4 

55*4 

62*1 

68*9 

75*8 

82*4 

89*0 

95*5 

1020 

108-4 

115*8 

126*1 

127*4 

133-9 


Mere. 

. 386*1 

352 9 

11*0 

300 

48*8 

66*0 

80*5 

89 1 

88*0 

807 

79*9 

88*7 

102-5 

1197 

137*6 

165*5 

172-5 

388*0- 


J up 

.. 269*6 

270*3 

270-7 

270*8 

270*6 

2700 

269*2 

268*0 

206*7 

265*8 

264*0 

262*7 

201*0 

2009 

260*8 

2001 

20P*3 

200-8 


Ven. 

94 

21*7 

340 

4 6 2 

58*4 

70*8 

82 7 

94*7 

1066 

118-0 

180*4 

142*4 

1541 

105-6 

3 77*4 

188*3 

199-4 

210*2 


Sat. 

... 261*3 

261*2 

261*2 

2»i*l 

260*6 

259-9 

259*3 

258*5 

2577 

257*0 

256 3 

255 7 

255*0 

2548 

254*5 

254*1 

254*3 

2545 

IjM 

1843 

Mars . 

... 237*3 

239*2 

240 2 

240*1 

289-0 

237*1 

233*7 

231:6 

229-6 

228*8 

229*9 

230*7 

233 5 

237*1 

241-6 

246-6 

2522 

257*9 


Merc. . 

... 348*6 

7*3 

260 

41-6 

589 

691 

70‘2 

63*4 

60*5 

07*8 

81*3 

97 *8 

115*8 

1341 

151 8 

167*2 

180*6 

386*9 


Jap. 

.. 2990 

300*7 

802*3 

803’4 

304*3 

805*0 

3052 

305*2 

304-7 

304*0 

303*0 

301*8 

300*6 

299 0 

297*7 

296‘6 

295*0 

294-9 


Ven. 

... 3X7*0 

328*6 

3405 

802*4 

44 

16*4 

28*1 

40*1 

52-2 

64*4 

76 5 

88*4 

100-5 

112-9 

125 1 

137*5 

149-9 

162-3 


Sat. 

.. 2721 

272*3 

2724 

272*5 

2722 

271*8 

271*4 

270*6 

269-8 

269*1 

268*4 

2677 

306*9 

266*5 

2660 

265*4 

265-5 

265*4 

1844 

Mars . 

.. 348 

41*6 

48'4 

65*2' 

61*8 

68*6 

751 

81*6 

880 

94*8 

101 -3 

107*6 

1141 

120-5 

1267 

133*0 

139*4 

1449 


Merc. . 

8*8 

21*2 

36 9 

48‘*3 

51*6 

46*2 

41*0 

46*8 

593 

75*6 

936 

112*2 

130-3 

147*1 

101‘3 

169*7 

169‘2 

.102-2 


Jup. , 

.. 327*2 

329*6 

881-6 

333*5 

335*5 

337*1 

388*4 

339*6 

340-5 

341-0 

341 2 

341*0 

3405 

330-6 

338*6 

337*8 

330 0 

334-5 


Ven. . 

.. 42-5 

53*6 

642 

74*7 

840 

93*1 

100*2 

105-8 

J08*4 

107*1 

1021 

.95*1 

91*6 

91*4 

94-5 

100*5 

108-4 

117-9 


Sat. 

.. 283*0 

283*2 

2836 

283*9 

2838 

283*5 

283*3 

282*7 

282*1 

281 4 

280*6 

279*9 

279*2 

278*5 

277*9 

2772 

277*0 

276*9 

845 

Mars . 

.. 268*0 

273*9 

279-5 

284*7 

289-8 

294*7 

298*9 

302*4 

306 1 

SCO* 9 

307*6 

306 3 

304*4 

301*8 

299-5 

298*2 

2981 

2991 


Mere. . 

.. 14-8 

27*3 

321 

27*7 

217 

25*5 

373 

53 2 

712 

90*0 

108 4 

125*9 

143 0 

151*2 

153*2 

140 

142*3 

148 0 


Jup. . 

354*9 

857*2 

3596 

2*0 

4-4 

6-6 

8*6 

10*7 

12*5 

14*0 

15*4 

16*5 

17*2 

17*7 

17 7 

17*4 

16-8 

la-9 


Ven. . 

.. 350 7 

3*2 

15-6 

28*0 

402 

52*4 

647 

77:3 

89-4 

101*2 

113*8 

125*9 

1380 

160’0 

162*3 

174*6 

I860 

J#6 


Sat. . 

.. 293-8 

294*4 

2960 

295-5 

295-4 

295*6 

296*5 

295*0 

294*5 

294*1 

293*3 

2925 

291*6 

290*9 

290*3 

2897 

289 3 

288*9 

1846 

Mars . 

.. 49-6 

55 9 

623 

68*7 

75*0 

81*4 

87*7 

94*0 

100*4 

106-8 

113*1 

119*6 

125*7 

132*2 

138*6 

145*3 

1518 

157*8 


Merc. 

.. 12*8 

10-2 

32 

4-7 

15 5 

80*7 

48*6 

67*3 

863 

103-8 

120*1 

132*4 

130 4 

131*7 

125-6 

128*7 

1400 

3 54-8 


Jup. 

.. 22*0 

21*9 

27*3 

29*7 

821 

34*5 

36*8 

39*2 

414 

43*6 

45*5 

47*4 

49*0 

50*0 

517 

52*6 

53-2 

63*4 


Ven. 

.. 318 3 

325*1 

383.4 

342-5 

352-6 

3 3 

13 9 

251 

30*4 

48*1 

50*9 

71*5 

833 

95*2 

107*2 

119*5 

131*7 

144-0 


Sat. 

.. 8047 

805*4 

3062 

306*9 

307*1 

807*3 

807-5 

307*2 

306 d 

306*6 

3069 

305*4 

304.6 

303-8 

3030 

302*2 

301*7 

3012 

1847 

Mars . 

.. 290*3 

297*3 

304-4 

311-5 

318-5 

325*4 

332-3 

338*8 

3452 

351-4 

357*1 

2*6 

7-6 

li*8 

15*3 

17*9 

18-9 

18*7 


Merc. 1 

.. 3455 

814 7 

353*3 

8*2 

25-6 

443 

63 4 

81 7 

986 

112 0 

118*7 

115*8 

1087 

109*4 

119-6 

134*0 

150-7 

168*4 


Jup. \ 

.. 50-2 

62 *2 

54-3 

56*5 

68*7 

60*9 

63*4 

65*7 

68*0 

704 

72*7 

74*8 

77-0 

79*0 

80*9 

32*5 

84*1 

85*3 


Ven. . 

27 9 

400 

51*9 

<3*9 

75-7 

87 3 

98*7 

110*0 

121*1 

131*7 

142*0 

151*3 

1600 

167*4 

1730 

176-8 

175-4 

175*6 


Bat. . 

.. 815*7 

3166. 

317-5 

318*4 

318*8 

319*4 

319-9 

319*8 

319-0 

319*6 

319*0 

318*5 

317*9 

317*1 

316*3 

315*5 

314-8 

3141 

1848 

Murs . 

.. 644 

70*3 

76*1 

82 2 

88*3 

943 

100*3 

106 5 

1126 

118*9 

125*2 

181*3 

1377 

144*1 

160:4 

167*0 

103*3 

169*9 


Merc. . 

.. 332*8 

846*0 

3*0 

214 

40*6 

593 

70*5 

91 0 

99-7 

98*7 

91*7 

90*2 

99*0 

.112*8 

129*5 

147*1 

1650 

182*2 


Jup. 

... 78*9 

80*1 

81*6 

83*2 

85*0 

87*1 

890 

91 2 

93*5 

95*8 

980 

100*3 

102*6 

1047 

1069 

109*1 

111-1 

112*9 


Ven. 

... 332*6 

845*0 

357*2 

9*6 

217 

33*9 

46*1 

580 

70*7 

83*0 

95*1 

107*1 

119*7 

1320 

144*0 

156*0 

1691 

181*3 


Sat. . 

326*9 

327*9 

3290 

330*0 

300 7 

331*3 

332*0 

332 2 

332*4 

332 5 

332 1 

381*8 

331*4 

330-7 

3806 

329*1 

328*3 

327*5 

1849 

Mars , 

... 309-2 

316*8 

324-4 

332*1 

339-5 

847*0 

3543 

1*5 

9*0 

15*8 

22*7 

29-4 

36*6 

41*7 

47*6 

530 

57*4 

6*2*7 


Merc. 

... 840*6 

368*7 

17-0 

36-3 

542 

69*4 

796 

810 

74*2 

71*2 

78*5 

91*4 

1079 

1253 

148-9 

161 3 

177*3 

X.OO-0 


Jup. 

. 109*3 

109*6 

1100 

110*8 

112*0 

113*3 

114*9 

110 0 

118 4 

120-4 

122*0 

124*8 

126*9 

129*1 

131*4 

133:0 

135*7 

137 9 


Veti. 

... 37*5 

89*6 

381 

82*6 

26-7 

22*8 

233 

27*0 

331 

44*2 

50*1 

59*9 

70*4 

81*2 

92-2 

103*6 

1154 

127*1 


feat. 

.. 338 1 

339*3 

340-4 

341*6 

342*5 

3433 

844 3 

344*8 

345*3 

845*6 

345*4 

345*3 

845*2 

344*6 

343*9 

348*8 

342-5 

341 -7 

1860 

Mar* . 

... 806 

85*7 

909 

96*5 

101*9 

107*9 

113‘0 

119-3 

1254 

131*4 

137 5 

143*8 

150*1 

160*1 

102*9 

169*2 

175*8 

182*5 


Merc. , 

... 354*9 

13-5 

31*6 

47*4 

59*1 

62*6 

56*8 

62*0 

57-1 

f»9*8 

85-9 

103*8 

122*2 

140*4 

156-7 

170*8 

179-1 

178*7 


Jup. 

. 141*7 

149*0 

1404 

140*1 

140*4 

140*9 

141-7 

142*7 

144*0 

146*4 

147*2 

149*1 

151*0 

153*0 

165-1 

157*8 

159-5 

1617 


Ven. 

.. 10*0 

22*3 

34*5 

46*8 

592 

71*4 

83-2 

95*4 

1072 

119*2 

131*2 

142*7 

154*4 

166*1 

177-7 

188-7 

199*0 

210-2 


Sat. . 

... 349*7 

3510 

362*3 

353*5 

354*6 

8557 

356*7 

357*4 

3580 

358-7 

358*8 

369*0 

359*0 

3586 

858*2 

3577 

3569 

3501 

1861 

Mars 

... 326*7 

334 5 

3423 

349*9 

3575 

5-2 

12*5 

19-8 

27*1 

343 

41*8 

48*1 

54*6 

612 

67-6 

73*7 

79*7 

85*3 


Merc. 

90 

25*4 

38*1 

44*0 

i 39*1 

33*1 

36*4 

47*8 

68*5 

81*5 

100*2 

118*4 

135*8 

150*8 

161*2 

163-2 

156*7 

152-2 


Jup, 

... 175*4 

1.71*1 

172-8 

172*0 

171*2 

170*5 

170*4 

170*5 

170*9 

171*7 

172*7 

174*0 

175*4 

177*2 

179*0 

180*9 

183*0 

185*1 


Ven. 

... 317*3 

329*2 

341*0 

352*0 

4-7 

16*9 

28-6 

400 

5*2*7 

64*9 

77 0 

89*1 

101*2 

113*4 

1256 

138*0 

150-4 

162’9 


Sat. , 

... 15 

28 

4*1 

5*4 

6*6 

7*8 

9*0 

9*8 

10*7 

11*6 

12*0 

12*4 

12*9 

12-7 

125 

12*3 

1V7 

n-0 

Mesh. 

Vrish. 

Mith. Kat 

Sim. 

Kan. 

TtiI. 

Vrsch. 

Dhan. 

Mak. 

Kum. 

Min. 

Asvn. 

Bhar. 

Krit. 

ftohi. 

Mrig. 

Ardh. Puna*. Push. 

.Asles. 

30 

GO 

90 120 

150 

180 

210 

240 

270 

800 

<330 

300 

13*3 

26*7 

40*0 

53*8 

667 

80*0 

93*3 

100*09 

1200 



TABLE V-B.—GEOCENTEIO PLACES OF PLANETS 
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V-B—cont. 


Mars, A.I), 1637—AD. 1999: Mercury, A D. 1645—AD. 1999; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617*»A.D. 1999—ccmt. 

180 190 200 

0 8 0 18 O 28 


168*5 


1273 333-3 
179*2 1973 
207*9 209*9 
1982 2058 
234*1 235*0 


241 *5 
103*4 
233*2 
138*9 
244*2 

189*9 

199-2 

281*8 

220*2 

2547 


264 1 
1>5*1 
2945 
174-8 
266 5 


248*6 
207*6 
2348 
1506 
245 2 

146*1 

202-9 

262*7 

229*9 

255*4 


270*6 

176*6 

294*5 

187*8 

266*0 


152*1 

159*4 

333*2 

127*2 

276*7 

301*7 

1599 

14*8 

210'8 

288-3 

1642 

171*4 

63*4 

166-3 

300*7 


153 4 
166*8 
3321 
187-8 
277*0 

304 9 
175*4 
13*6 
222*6 
268*6 

170-7 

188*9 

52*9 

168*6 

300*6 


17*2 

1861 

86-4 

164-7 

318*8 


176-6 

197*3 

114*7 

184*0 

326*8 


14*8 
202*6 
87‘2 
160*2 
313*1 


183*0 

208*6 

116*3 

2064 

326*3 


139 0 
213*3 
am 
218*0 
236*9 

255*7 

217*1 

236*8 

162*8 

2460 

152*2 

197*5 

264-0 

288*2 

266*1 


277-2 

370*7 

2949 

2000 

266*6 


164-7 

1800 

831'2 

148*7 

277*4 

309-3 
192-5 
3 2-1 
234-4 
288-6 

177*1 

206-6 

522 

181-0 

300*4 


12*2 

216*6 

87-6 

159-6 

312*9 


1897 

212*0 

117-5 

218‘8 

325*8 


66-9 701 725 

195*9 393*1 186-7 

140*2 141*9 143*8 

138*6 151*2 163*2 

340*8 340*1 339-5 


189*3 
171 8 
163*9 
219*9 
355*4 


90-8 

157-4 

187-2 

375-3 

10-3 


190 1 
168*5 
166*0 
229 6 
354*6 


06*7 
169 4 
189*5 
187*8 
3*6 


202 8 
176*0 
108-1 
237 7 
353-7 


100 3 
184 8 
191 6 
200-3 
8-7 


210 

220 

230 

240 

250 

260 


270 

N 7 

N 17 

X 27 

D 7 

D 17 

1> 27 


Ja 6 

245-8 

262*9 

260*4 

208*4 

275-7 

283*6 

1840 

29V3 

217*6 

282-9 

2449 

2499 

2460 

2390 


240 4 

190*5 

1927 

194-9 

106-9 

198-9 

200'6 


202-2 

1648 

170*3 

178*0 

186-9 

196-7 

207 2 


218*2 

2270 

228*2 

229*4 

230 5 

231-6 

232*8 


233*9 

144*8 

150-5 

156-2 

161*5 

166*7 

171*9 

1841 

178 5 

2263 

283*9 

232*5 

225*2 

223 0 

2307 


2447 

214*3 

216*5 

218-7 

220*9 

223*2 

225 3 


227-4 

230*5 

242-8 

256*2 

267*5 

279*6 

292*1 


304-0 

236*9 

238*0 

239*1 

240*3 

24L-5 

242*6 


243-8 

263‘0 

2704 

2782 

285*6 

293*3 

301*1 

1842 

308*7 

217*9 

211-0 

206 8 

212*6 

224*9 

240*3 


257*5 

238-9 

240 9 

243*2 

246-4 

247*7 

2600 


252*3 

1761 

187*5 

199-8 

212*2 

224*6 

237*2 


249-8 

246*7 

248*0 

2490 

2501 

251*3 

252*5 


253 6 

168 3 

164*3 

170*4 

176-2 

181-9 

188'9 

1843 

193*7 

191*7 

194*6 

206*2 

219*9 

236*7 

254*1 


271-4 

25 5*6 

267-3 

269*3 

271-4 

273*5 

275 5 


278*0 

245*1 

261*1 

2518 

*250 1 

244*1 

240-8 


2366 

266 9 

2579 

258*9 

2599 

261-1 

262-2 


263*4 

284*1 

291*2 

2982 

305-5 

3127 

319-9 

1844 

327-2 

1861 

190-9 

216*3 

233-5 

250*9 

287-5 


281 2 

295*6 

2966 

297*8 

299*3 

301*1 

302*9 


804*9 

2123 

224-7 

237*3 

249 8 

262*7 

275 3 


287*7 

2671 

268*1 

268-9 

269-9 

271*1 

272*3 


278-4 

1709 

177*3 

183-7 

189*9 

196*2 

202*7 

1845 

208*9 

195*8 

2130 

230*4 

2469 

261*7 

2728 


274 9 

330*7 

830*4 

830-6 

331 1 

332-2 

333*0 


334-3 

159*9 

171*7 

183 5 

395*2 

207*6 

219*9 


232-1 

2777 

2785 

279*4 

2802 

281*8 

282*4 


283 4 

313 7 

8189 

324*5 

330 1 

3860 

342-2 

1846 

348-4 

209*9 

226-8 

242*1 

2540 

2690 

254*8 


2481 

10-7 

9*4 

84 

8-7 

7 1 

7*0 


7*2 

246*4 

267-9 

209*4 

280-4 

2911 

800*9 


310-4 

2887 

289*4 

200*1 

290-6 

291*6 

292 6 


293-7 

185*7 

190*2 

197*0 

203-4 

210*0 

216*8 

1847 

223*6 

222*5 

2367 

242 7 

241 3 

233-8 

232 1 


2402 

511 

499 

48*6 

47-2 

45*9 

44-8 


43-8 

193*5 

206*0 

218*6 

231*2 

243-8 

256*6 


269*5 

300*8 

3008 

301*2 

301-7 

302*6 

303*5 


304*3 

9*5 

87 

8*2 

8*6 

10*4 

130 

1848 

16-3 

226*0 

227*0 

239*9 

216*0 

221*7 

2338 


2495 

87-6 

87*8 

86*7 

85*8 

04*6 

83*4 


82*0 

163*1 

1693 

177 5 

1867 

106 6 

207-3 


218*4 

312*5 

812 7 

812*9 

813*2 

314*0 

314*7 


3154 

196-5 

208*2 

210*2 

2170 

224*0 

231*1 

1849 

288*3 

206*6 

200*7 

203-2 

214*3 

229*8 

245 8 


263*5 

118*6 

119*4 

119-9 

119-9 

119*8 

119 3 


118*4 

231*2 

243-4 

256-8 

267-9 

280*4 

292-4 


804 5 

325*2 

325*3 

326-3 

3253 

325*8 

326*3 


327*0 

71*0 

74*3 

73*2 

70'8 

67*7 

64 2 

1850 

608 

186*2 

195-3 

209 1 

2254 

242*7 

265-2 


2766 

145-5 

147*0 

148*3 

149-5 

160-2 

150-8 


150 9 

175*4 

187 9 

2C0*2 

2126 

225*2 

227*9 


250-3 

838*8 

338*5 

3382 

338-1 

3£8 4 

388-8 


839-1 

209-9 

216-8 

224*0 

231*2 

238’4 

245-9 

1851 

253-4 

189*2 

205*1 

222-2 

239*4 

256-8 

2710 


281-4 

170*2 

172-2 

1740 

175-7 

1772 

1785 


179 6 

244*5 

248*3 

247*7 

246*4 

2399 

234-9 


233-8 

352 9 

852 5 

3620 

351*7 

351*6 

351*8 


351-9 

104-4 

107*9 

130 7 

132*9 

113-7 

1J 8*6 

1852 

111*9 

2017 

2191 

226-1 

261 8 

163*8 

269*2 


264'3 

193-8 

31 6*0 

318* 1 

:.CQ3 

202 2 

204*1 


205-8 

212*8 

226'2 

2380 

250*5 

268*2 

275*8 


288*2 

7*8 

7*2 

t 6 

5-8 

57 

6*5 


53 


180-0 

260*8 

229-4 

315*6 

244*8 


185 0 
278’o 
231 2 
327*5 
245*8 


334-5 
290*4 
307 1 
300*3 
274-6 


216*2 

268*7 

3360 

244*4 

2847 

355-4 

249-8 

78 

318*2 

294-9 

230-5 

254*0 

431 

281-8 

305*4 


188*3 

296'2 

232*9 

339*2 

246*9 


341 8 
200-6 
309-4 
3126 
275*8 


221*5 
263'8 
337-8 
266 8 
286*9 

1*0 

2598 

8*7 

824-5 

296-1 

237*4 
270 3 
42*8 
294*3 
806*6 


200 

2667 

80-7 

230*0 

316*5 


245*5 

2fc0-8 

1L7-4 

316*2 

3280 

58-9 

290*6 

1507 

2630 

3399 

2607 
2843 
180-4 
236*2 
352 5 


191*3 

313*6 

234-5 

3503 

247-7 


3489 
283*6 
311 7 
3250 
276*9 


3661 
279*8 
3141 
3371 
278 0 


227*7 

2680 

339-7 

269*4 

287*0 

7-3 

274-4 

9*8 

328-2 

297-2 

244*2 
2879 
42*8 
307 1 
3077 


234*1 
279 7 
341 9 
281*9 
288*2 

138 

291-4 

11*3 

328-2 

293-4 

2513 

3058 

431 

819-5 

3090 


24*2 

284-9 

79'5 

241*4 

3176 


2528 

297*1 

116-2 

3250 

3290 

58-2 
2997 
1503 
275 5 
340-8 

208*2 

2784 

180*8 

241*6 

353*2 


289 

3019 

78-4 

253-5 

318*7 


2600 

810*4 

1149 

339*4 

330-0 

58*5 
3(0*5 
14, *6 
288-3 
341*6 

276-0 
2732 
181*0 
241 2 
3538 


109*3 

257*4 

209*3 

800*8 

5*7 


105 8 
2*91 
208*7 
3131 
61 


1018 

2692 

209-8 

3255 

65 


Mag, P. Phal 

133'3 146*7 


U. Phftl. Haata. 

160*0 173*3 

94 


Chit. 

186*7 


fivati. 

2000 


Visa. 
213 3 


Annr. Jyesh. 
2267 240*0 


Mala. 

253*8 


P. Ash. 
268*7 


U. Aah. Srav. 
280*0 293*3 


388 

3178 

77*6 

265-5 

319*9 


267*4 
818*0 
113 6 
3504 
331-2 

60*1 

293-2 

148*5 

300-8 

342-7 

283 6 
277*6 
1809 
2670 
3549 


98-4 
283 9 
210 5 
337*7 
7*4 

Ban. 

306*7 


320 

330 

340 

350 

360 

F 25 

Mr 6 

Mr 16 

Mr 26 

Ap 6 

3304 

338-2 

3459 

353-6 

1*1 

317 6 

834-7 

349 8 

0*3 

20 

2070 

207*1 

206-7 

206*2 

205*3 

277 1 

2b9’3 

301-4 

3135 

326*8 

238*1 

238-8 

2889 

2391 

239*2 


Mr 7 

Mr 17 

Mr 27 

Ap 6 

193*2 

193 9 

193 7 

191*8 

1892 

828*8 

340*0 

3440 

338-3 

333*0 

285*8 

2367 

237-6 

238*1 

2381 

0*9 

11*2 

20*7 

29*3 

36*0 

248*5 

249*3 

2496 

249 7 

250*3 

3469 

354*3 

18 

8*8 

16*2 

3261 

321-9 

315 6 

3174 

3282 

2629 

264-8 

266*4 

2677 

269*0 

312*8 

325-4 

3380 

350-3 

2*7 

258-7 

259*0 

260*1 

260*6 

201*2 

2200 

224*0 

2289 

2326 

2858 

298*9 

298*5 

307*3 

321*8 

838*9 

289-7 

292*0 

294*2 

296*2 

298*2 

266-6 

277 6 

288-7 

299 7 

310'9 

268*9 

209-9 

270*5 

271*3 

271*8 


Mr 6 

Mr 16 

Mr 26 

Ap 6 

31 

10-3 

17-3 

24-3 

31*0 

287*4 

3005 

8168 

834-9 

353*5 

316-5 

319*0 

321*3 

323*7 

326*1 

349*6 

1*4 

133 

252 

86*7 

279*1 

280*2 

2810 

281 9 

282*7 


Mr 7 

Mr 17 

Mr 27 

Ap 6 

240*3 

246-5 

252-7 

258*9 

265*0 

295-3 

313*0 

331 3 

349*6 

6*5 

8441 

346*4 

348*8 

351*2 

353-4 

294*5 

306*9 

319*1 

331*7 

8441 

289*5 

290*0 

291*5 

2924 

298*4 

201 

26*8 

33*1 

395 

46*0 

309*3 

327*7 

844-7 

00 

10*7 

12-9 

14-7 

16*8 

18*9 

21*1 

3241 

317*9 

3131 

312*5 

316*4 

2996 

300*9 

302 0 

303-7 

*304 1 

2581 

265*2 

272*2 

279-4 

288*3 

323 3 

£38*9 

350 5 

3541 

349*1 

43-8 

44-8 

461 

47-6 

49*2 

332*0 

344*7 

8570 

9-3 

21*5 

310*3 

311*5 

3128 

3140 

316*1 


Mr 6 

Mr 16 

Mr 26 

Ap 6 

39*1 

44*3 

499 

55*8 

61*8 

330-3 

336*1 

3327 

3200 

327*5 

77*1 

76 9 

77*1 

77*5 

78-4 

277*6 

289*8 

801*9 

314*1 

3264 

321*1 

322*4 

3236 

324 9 

326 2 


Mr 7 

Mr 17 

Mr 27 

Ap 6 

2751 

282 4 

289*8 

297 4 

305*2 

318-4 

8092 

308-2 

317*5 

331*7 

1123 

111*2 

110*2 

109-7 

109*4 

11 

11 0 

205 

28*7 

35*1 

332-4 

383*8 

334*9 

338*2 

337*5 

62*5 

65*9 

69*4 

73*8 

78*2 

290-2 

297*0 

310*0 

326-8 

345 0 

147-2 

146*0 

144*4 

1434 

142-2 

3135 

325*9 

3385 

3510 

3*4 

3439 

345*1 

346*4 

3477 

348*9 

291-3 

299*2 

307 0 

3147 

322*7 

2<‘ k 9*4 

805 1 

322-9 

341-3 

359*5 

180-4 

179*5 

178 0 

1774 

176*0 

267*5 

2780 

288*9 

300*0 

311*3 

365'9 

3570 

358 2 

359*4 

0-7 


Mr 6 

Mr 16 

Mr 26 

Ap 5 

960 

94*9 

951 

96*5 

08-9 

301*0 

319*2 

387*6 

865*0 

10-4 

211*1 

211*3 

2111 

210*7 

210*0 

3499 

1*9 

13-6 

25-5 

368 

83 

9*1 

10-3 

11*6 

12-7 


Satab. P. Bbad. U. Bhad. Revafci. 
320*0 383*3 3467 360*0 


WNlST/fy 
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TABLE V-B.—GEOCENTRIC' PLAGES OF * PLANETS 


Geocentric Places of Mars, Mercury, Jxipiter, Venus and Saturn for every tenth day of current cycl^. 

Venus, A.D. 1765—A.D. 1990; 


Day of l.S.Y. 

0 

10 

20 

30 

40 

SO 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

186 

170 

Eng. date ... 

Ap 11 

Ap 21 

Mv 1 My 11 

My 21 My 31 

Je 10 

Je 20 

Je 30 

J110 

JI 20 

Jl 30 

Au 9 

An 19 An 29 

88 

S IS 

S 28 

1352 

Mars ... 

100*5 

103*9 

107*9 

112-4 

117*2 

122-4 

128 2 

133*3 

1390 

144*8 

150*8 

157 0 

163 2 

169-5 

175*9 

182-4 

189T 

195*9 


Merc* ... 

167 

23-9 

2! T 

14*2 

15*3 

25*9 

41*1 

59*0 

77'6 

96-0 

1139 

1300 

142-3 

148-7 

141-6 

135*5 

138*5 

149 2 


Jup. ... 

209-5 

208*4 

207*1 

205*8 

204*4 

203*3 

2023 

201-4 

200*8 

200*6 

200*7 

201 i 

201*9 

2030 

204*2 

206*7 

207 3 

2092 


Ven. ... 

430 

64-2 

64-7 

74-8 

84-1 

92*6 

99*5 

1046 

106-4 

104-2 

98*3 

92*0 

89*0 

84 9 

93-6 

99*8 

108-2 

117-2 


Sat. 

13-5 

14*1 

16*1 

17*5 

180 

20*1 

21*4 

22 5 

23 5 

24*6 

25*2 

260 

26*0 

20*8 

268 

2G-9 

265 

26-1 

1853 

Mars ... 

343 5 

351*2 

358-7 

0*4 

13-9 

21*4 

28-7 

35*8 

431 

50*0 

57*0 

63-6 

70*2 

76-9 

83*4 

89*6 

95-8 

101*6 


Merc. ... 

3-5 

356-0 

355-4 

4*1 

18-8 

36*1 

54*3 

73-5 

91-7 

103*8 

J2l*7 

128-9 

125-9 

118-7 

119*8 

129-1 

143*8 

160*5 


Jup. 

242-6 

2424 

241*8 

241*0 

2400 

2387 

237 4 

2360 

234*8 

233-7 

232*7 

232-2 

231*9 

232-0 

2*32*4 

233*1 

234*1 

235*3 


Ven. ... 

351-3 

3-7 

16*1 

28*6 

40'8 

53 2 

05*3 

77*7 

89-7 

102 0 

1142 

126*5 

138-0 

150*8 

1030 

174*9 

187-0 

199*0 


Sat. ... 

25*9 

27 2 

28*5 

29-7 

311 

32-5 

33*9 

35 l 

36*3 

87 6 

38*4 

392 

40*1 

40*5 

40*9 

41*3 

41 1 

410 

1354 

Mara ... 

120*7 

127-6 

129 6 

132*1 

135-7 

139-8 

144-3 

149*2 

154-5 

159-9 

166*8 

171-0 

177-8 

184-0 

100*4 

196*9 

203*8 

210*5 


Merc. ... 

336*0 

342'7 

356-3 

13*8 

31-9 

61*0 

69*6 

87*0 

101*8 

110*1 

.109-7 

102*4 

100-7 

108*8 

1228 

139*2 

156*0 

174*0 


Jup. 

278*8 

274-7 

275*2 

27 V 4 

2754 

275-0 

274T 

273*1 

271*9 

270*0 

209*3 

268*0 

206*8 

265*8 

265*2 

264*8 

204*8 

285*1 


Ven. ... 

317*4 

324*4 

332*9 

342*4 

352 5 

34 

14-2 

25*4 

37-2 

48*6 

60-2 

71*9 

84*0 

96-0 

107*9 

120*1 

132*2 

144*6 


Sat. ... 

38*4 

39*7 

41-0 

42*3 

43-0 

44-9 

46*3 

47*6 

48*9 

502 

51*3 

52-4 

53*4 

54*1 

54*8 

55*4 

65*5 

655 

1855 

Mars ... 

359T 

6-8 

143 

21*6 

291 

36*1 

48*3 

50*3 

57*3 

64*1 

71T 

77*5 

84*4 

90*9 

97*2 

103*0 

ioe-8 

115*9 


Merc. ... 

334*7 

350*8 

8*8 

27*7 

48*1 

64-6 

79-9 

905 

92*1 

862 

81*8 

88*5 

101*4 

■ 117-7 

135*3 

1634 

171*0 

180 8 


Jup. ... 

303 0 

304 7 

306-4 

307*7 

308*7 

309*6 

309-9 

310*1 

309-8 

309*3 

308*5 

307*3 

3060 

304-0 

303*3 

302*0 

800-9 

300*1 


Ven. ... 

28-4 

40-4 

52 4 

64*4 

75-8 

870 

99-0 

110-8 

122*3 

133*6 

142*9 

1512 

159*9 

1670 

172*1 

174*3 

173*2 

167*8 


Safe. ... 

51*3 

52*6 

63 8 

64*9 

66*2 

575 

58-7 

60-2 

61*6 

62*9 

04T 

65*4 

66-6 

67*4 

68-3 

69-2 

69*6 

70*4 

1850, 

. Mars .. 

166 3 

163-3 

161-8 

161-2 

161-7 

163*6 

166-5 

169*9 

174 0 

178*6 

1838 

1892 

195*1 

2011 

207*2 

213*9 

220*4 

227*8 


Mere. ... 

346*3 

49 

23-8 

41*9 

58-0 

70T 

73-8 

68*0 

62*8 

68*1 

79*8 

95-8 

113*6 

131-8 

149-7 

160*1 

180*2 

188 6 


Jup. ... 

331T 

333-3 

335-5 

337 5 

339 5 

341*2 

342-8 

344-0 

345 1 

345*8 

346-2 

346*1 

345 9 

345*1 

342*2 

342-9 

341*7 

340-3 


Ven. ... 

3383 

345-6 

368*0 

10*2 

22*4 

34-4 

46 8 

69*1 

71 2 

83*6 

95*7 

108*0 

120-2 

132-5 

1448 

157 1 

169*6 

181*8 


Sat. ... 

04*5 

66*5 

60-6 

676 

68*9 

702 

71 4 

72-8 

74*1 

75-4 

76-7 

78-0 

79*3 

80-4 

81-5 

82*5 

83T 

83-8 

1857 

Mars 

14-2 

21*0 

28*7 

30*0 

42 9 

50*2 

66*9 

03-8 

70*6 

77*2 

83-9 

906 

97*0 

103*6 

109-9 

110*2 

122*7 

128-8 


Merc. ... 

IT 

19*4 

35*8 

48-6 

54*4 

50-5 

44*2 

47*1 

58-3 

738 

91 5 

110*1 

128*3 

1454 

100*8 

170*8 

172 8 

266*2 


Jup. ... 

358-7 

IT 

3*5 

0*0 

S-2 

105 

12 7 

14 7 

167 

18*2 

19-7 

21*0 

21-9 

22*4 

*$2*7 

226 

22T 

21-4 


Ven. ... 

38 2 

372 

34-9 

28*5 % 

22*9 

20-3 

21-4 

200 

32*7 

41-1 

50 2 

59*9 

70*4 

81-6 

92-7 

1042 

115*9 

127-8 


Sat. ... 

78T 

789 

797 

80*5 

81 0 

82-8 

84*0 

85 3 

86 6 

87*8 

89 3 

90*6 

920 

93 1 

94-3 

954 

96*4 

97-2 

1858 

Mars ... 

220*2 

2195 

217*6 

215*0 

211*8 

208-8 

207 1 

206*1 

206-8 

20S-6 

211*8 

214*9 

219*1 

224-2 

229-3 

236*1 

241 3 

247*7 


Merc# ... 

13*7 

27*4 

34*5 

32*6 

25-4 

203 

30-3 

51*5 

69 2 

87*9 

106-2 

124-2 

1401 

151-9 

156*3 

1510 

145*3 

147';/ 


Jup. 

26 4 

28*7 

31*0 

33*4 

86*8 

38-2 

40*5 

42 9 

45*2 

47 3 

49*4 

51*4 

53 0 

547 

55-9 

570 

577 

&81 


Ven. ... 

10*6 

22*9 

35-1 

47-7 

59*8 

720 

83*8 

95 9 

107*1 

1197 

131-7 

143*4 

154*9 

166*6 

178*0 

189*2 

199*9 

210 3 


Sat. ... 

91 7 

92*2 

92 7 

933 

94 4 

95*5 

90*4 

96 9 

98*8 

100*1 

101*6 

102*9 

104-2 

1054 

106-6 

1079 

1089 

110*0 

Eng. date ... 

Ap 12 Ap 22 My 2 

My 12 

Mv n 

Jel 

Je 11 

Je 21 

JM 

Ji 11 

Jl 21 

Ji 31 

Au 10 

Au 20 Au SO 

S 9 

S 19 

S 29 

1850 

Mars ... 

290 

862 

42*8 

49*7 

56 6 

63 4 

70-2 

76-7 

83' l 

39*8 

96*4 

102-8 

109-2 

116*7 

122-1 

128*5 

134*7 

34l*i 


Merc. ... 

14 4 

145 

7-3 

5 9 

14 9 

29*1 

464 

650 

83-9 

102*2 

1188 

132*1 

138-9 

1302 

130*0 

129 0 

1392 

1580 


Jap. ... 

54*1 

56-0 

58*9 

601 

62*3 

646 

66-9 

69*2 

71*6 

73-9 

76*2 

78-4 

80-0 

826 

84*6 

86-4 

880 

89 4 


Ven. 

317*7 

820-li 

3414 

353*4 

5*3 

172 

292 

41-2 

53-1 

659 

77*7 

80*9 

101 8 

114*1 

126*4 

138-6 

151*0 

10$ 4 


Sat. 

105-5 

105-7 

105*9 

106*3 

107*1 

108-0 

108*7 

109*8 

110*9 

112-6 

113 4 

114*7 

115 9 

117*2 

118*5 

119*9 

121*0 

1221 

. Eng. date, ... 

Ap 11 Ap 21 My 1 

My 11 

My 21 Mv 31 

Je 10 

Je 20 

Je 30 

Jl 10 

Jl 20 

Jl 30 

Au 9 

Au 19 Au 29 

8 8 

S 18 

S 28 

186U 

Karsl ... 

257*5 

262*1 

266*8 

270-8 

274*1 

2768 

278T 

278*8 

278*6 

276 0 

273-8 

271-8 

207*2 

260*7 

269*7 

272 0 

275*1 

2790 


Merc. ... 

349-9 

346-6 

353-2 

0*5 

23-6 

421 

611 

79-7 

97 1 

111*9 

1207 

119*9 

112-6 

110*8 

110*1 

132-3 

148-8 

160-2 


Jap. ... 

82-9 

S4-1 

85-4 

80*9 

88-7 

90-6 

92-6 

947 

96*9 

99-2 

101-4 

103-6 

105-9 

108-2 

110-4 

112-5 

1146 

116-5 


Ven. ... 

43-2 

54*5 

64*7 

74-8 

83 9 

92-4 

98*4 

1030 

103 8 

100*7 

94-4 

88-3 

86*5 

87*7 

92 5 

09*4 

107 9 

117-2 


Sat. ... 

119*4 

119*3 

119*2 

119‘3 

119*9 

120 6 

121-1 

122*0 

1230 

124*0 

125-2 

126*5 

127-7 

129-6 

130-3 

181-0 

132-8 

1340 

186! 

Mars ... 

43-8 

50-2 

56*7 

63-3 

69 9 

76 4 

82-9 

89T 

95-7 

102-1 

108*4 

114*7 

121-2 

127*0 

133 9 

140-3 

1467 

1530 


Mere, ... 

332-0 

344-7 

1-2 

19*2 

37*9 

57*1 

75T 

90*4 

100-9 

1028 

96-9 

92*5 

98*8 

111*6 

127*5 

145 2 

363 0 

1804 


Jnp. 

1130 

112-7 

114*1 

114-8 

115*9 

117-1 

118-6 

120-2 

122*0 

1240 

120T 

128-2 

130*4 

132*5 

1347 

1370 

139 2 

141-4 


Ven. ... 

351-8 

4-3 

160 

291 

41*8 

53-7 

65-8 

78-1 

90-2 

102 5 

114 9 

1270 

130*1 

151*3 

163*5 

175*4 

187*6 

199-0 


Sat. 

133*2 

132*9 

132*0 

132-4 

132-8 

133*1 

133 5 

134*3 

1351 

1358 

137*0 

138-1 

139 3 

140*5 

141-8 

1431 

1443 

1450 

1862 

Mars ... 

282*0 

288*8 

295*3 

302*1 

308 0 

315*1 

321*1 

327 0 

3329 

3380 

342*8 

346 6 

350-6 

351*6 

352*4 

351*8 

3500 

347*4 


Merc. ... 

338 8 

356*5 

16-2 

342 

62‘4 

68*0 

80*4 

84*7 

79-2 

738 

78*6 

903 

100*0 

123*5 

141*5 

159*0 

1760 

189-0 


Jnp. 

146-3 

145*4 

1 t4*S 

144*4 

144-4 

144-8 

1455 

140*4 

147*0 

1490 

150-0 

152-4 

1543 

1563 

158*4 

160-5 

102-7 

1649 


Ven. ... 

316*4 

323*9 

332-8 

3128 

352-8 

38 

146 

25-9 

37-6 

49T 

60-8 

72-4 

846 

96-2 

108-6 

120 7 

132*9 

145-2 


Sat. 

146 9 

146*4 

145*9 

145*5 

1455 

1457 

146*7 

146*3 

146*9 

147*5 

148-5 

149*5 

150 5 

151*7 

152*9 

1541 

155 4 

1507 

Eng. date ... 

Ap 12 Ap 22 

My 2 

My 12 My 22 Je 1 

Je 11 

Je 21 

. J1 1 

Jl 11 

JI 21 

Jl 31 

Au 10 

An 20 

A u 80 

S 0 

S 19 

8 29 

1868 

Mars ... 

58*6 

64*6 

70*8 

76-8 

82-9 

89*2 

955 

1017 

107-8 

114-2 

120-5 

126-8 

133-1 

139-4 

145 8 

152-2 

168-7 

1651 


Merc. ... 

352-6 

11*4 

29 6 

40-5 

59-7 

65*5 

61*7 

5,V2 

580 

68*5 

84*2 

101*5 

119*8 

1380 

155 2 

1701 

180*3 

1820 


Jup. ... 

180-1 

178*8 

177-5 

176-5 

175-6 

171*9 

174-5 

174-5 

174*8 

175-4 

1764 

1775 

178-9 

180*5 

182-4 

184*2 

180*2 

1883 


Ven. ... 

290 

40-9 

52-9 

64-8 

759 

87*9 

99*4 

1105 

121*5 

181 6 

141-0 

1509 

159’2 

105-5 

1699 

171 I 

107*8 

161*0 


Sat. 

160*3 

150*0 

159*0 

158-4 

168-2 

158*1 

1580 

158*2 

168*6 

1590 

1599 

100-7 

161-5 

162-6 

168-7 

104-8 

100-0 

107-2 

Eng. date ... 

Ap 1! Ap 21 

My 1 

My 11 My 21 My 31 

Je 10 

Je 20 

Je 30 

Jl 10 

Jl 20 Jl 80 

An 9 

Au 19 

Au 29 

88 

S 18 

8 28 

1864 

Mara ... 

301*9 

309*3 

316*9 

324*2 

331*8 

339 1 

346-6 

353-5 

0-6 

7*4 

13 9 

20 2 

20 3 

82*1 

37*6 

422 

40*5 

60-3 


Merc. ... 

7*1 

24*1 

381 

45 9 

438 

365 

37-5 

47* 0 

61 9 

79*4 

97*8 

1162 

1341 

1498 

161-7 

100*1 

161*2 „ 

154-8 


Jup. ... 

214-2 

2131 

23.1-9 

210 0 

209-2 

208 0 

207*0 

206-0 

205*3 

204*9 

204-9 

205 2 

205*8 

206 7 

207*9 

209-2 

210 9 

2127 


Ven. ... 

334-1 

340*4 

358 1 

10-9 

23 6 

35-4 

47-7 

59 7 

720 

S4T 

96 5 

109 2 

1212 

183-3 

146-3 

157-9 

170-4 

182-6 


Sat. 

1734 

172*7 

1720 

171*3 

1709 

170*5 

170 1 

170*2 

170*4 

170*5 

171*1 

171-7 

172-4 

173*4 

174-4 

175*4 

170-6 

177*8 

Mesh. Vrish. Mith. Kat. Sim. 

Kan. Till, Vrsch. 

Dhan, Mak. Kura, 

Min. 

Asvn. 

Bhar. 

Krib. 

Rohi. 

Mrig. 

Ai-dli, : 

PuTiar. 

Pmli. 

A.Ice. 

30 

60 90 120 150 

180 

210 

240 

270 

300 

330 

300 

13$ 

20-7 

400 

53*3 

06 7 

BO-0 

93*3 

106-7 

no-o 



TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


Stars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A D. 1999; 
Saturn, A.D, 1617—A.D. 1999— coni. 


<SL 


3.80 

190 

200 

210 

220 

230 

240 

250 

260 


270 

280 

290 

300 

eio 

320 

330 

340 

350 

360 

0 8 

0 18 

0 28 

N 7 

X 17 

N 27 

D 7 

D 17 

D 27 


Ja 6 

Ja 16 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

203*5 

209*6 

216*7 

223*9 

231*0 

2383 

246*7 

253*5 

261-0 

1853 

268 7 

276*5 

284*2 

291*9 

299 8 

307*7 

3156 

323*6 

331*3 

339*8 

164*3 

181*0 

198*4 

215*7 

231*6 

244*5 

251-0 

250*3 

242 5 


241*3 

249*8 

263*2 

279*6 

297*3 

3(5*6 

3330 

348*9 

09 

5*2 

2 u-a 

218*2 

2 16*4 

217*6 

210*8 

222 1 

224*2 

226*5 

228-7 


230*8 

232*7 

234*8 

2365 

238*1 

239*6 

240*7 

241*6 

242*3 

242*5 

127*4 

138*3 

149*3 

160*4 

1720 

1841 

196*0 

208-3 

2*0*6 


232 7 

245*0 

257-7 

270 1 

282 6 

295 2 

307*6 

3198 

3324 

344*8 

25*6 

24*8 

26*1 

23*2 

22*4 

21*7 

20 8 

20*3 

19-8 


194 

19-5 

19-7 

19*8 

20*5 

21-2 

21*9 

23*0 

241 

25 *2 

107 6 

113*5 

.118 7 

124*0 

128*8 

133*3 

137*3 

139*9 

143 6 

1854 

145*4 

146*4 

1457 

144 0 

141*3 

137-3 

133-9 

130 6 

1278 

120 9 

1770 

195*3 

211*8 

225*7 

235-1 

235-9 

228*9 

224*8 

230*3 


243*2 

259*0 

276*4 

294*2 

811*5 

327 8 

3103 

346*7 

343*1 

330*3 

230*9 

238*5 

2404 

242*4 

244 5 

246*7 

248*9 

251 2 

253*5 


255 7 

258*0 

260*3 

262*5 

264*7 

2 66*6 

268*5 

270*2 

271*8 

273*1 

.210*2 

222*9 

2349 

246 8 

258*3 

269*6 

280*4 

291*1 

300*7 


309*8 

317-2 

323-1 

325*8 

324*7 

320*3 

315*3 

310 8 

310*8 

314*0 

40*7 

40-1 

39*4 

38*7 

37 8 

37*0 

36-1 

35*5 

34*9 


34*2 

34*0 

33*8 

33*7 

34*2 

34 6 

34*9 

35 9 

36 8 

37*8 

217*5 

224*7 

231*7 

239*1 

246*5 

254*0 

261*6 

269*2 

277*1 

1855 

2847 

292 7 

300 6 

308 4 

316*2 

324*0 

332*0 

339*8 

347*4 

355-2 

ioi *6 

206*6 

217*6 

221*0 

215*5 

209*6 

212*5 

223*5 

288*5 


255-3 

273*0 

290*3 

306*7 

320 2 

327*9 

326 6 

319*3 

318*6 

327*3 

205*8 

266*7 

267 9 

269*5 

271*1 

273*0 

2*74*0 

277*1 

279*3 


281*6 

283 9 

286*3 

288*6 

291 0 

293*4 

29? *7 

2979 

300*0 

302-0 

1568 

109*1 

181-5 

194 1 

206*5 

219*3 

2317 

244*4 

257-1 


27U-1 

282-5 

216*0 

307*6 

320*0 

332 5 

345*2 

357*5 

9-8 

22*0 

55*6 

552 

54*7 

64*2 

53*4 

52*6 

51*7 

51*0 

60*2 


49*4 

491 

48*7 

48*2 

48*3 

48*5 

48*7 

49-4 

50*1 

50-8 

















Mr 8 

Mr 16 Mr 26 

Ap 5 

1220 

1279 

133*6 

139*3 

1*14*8 

1501 

166*3 

160*1 

164*7 

1856 

169*1 

272 5 

175*6 

178*0 

179*0 

179-4 

178*2 

175*6 

1720 

168-0 

199*8 

205*2 

202*1 

194*8 

105*0 

204*4 

218*2 

234*5 

2520 


269*5 

28(5-1 

ado 3 

309*6 

310*2 

303*4 

800*0 

307 0 

3202 

336*8 

299.-0 

299*4 

299*5 

300* 1 

300*9 

.3(2*1 

303*4 

3(5*0 

30b 8 


308*8 

310*9 

313*1 

815*5 

317-9 

320-2 

322*7 

325*6 

327 5 

329*8 

4618 

168*3 

158*1 

163 0 

169 2 

177*3 

386*7 

196*8 

207 5 


218*6 

230 3 

241*9 

254*0 

266*2 

278-1 

290*1 

302*5 

314*6 

326*9 

70*3 

•701 

69*9 

698 

60 1 

68*4 

67*7 

66*8 

660 


65*1 

64*5 

03-8 

63*1 

62*9 

62*8 

62*7 

63*2 

636 

64*1 

















Mr 7 

Mr 17 

Mr 27 

Ap-8 

234*4 

241*4 

2487 

2560 

2634 

270*8 

278*5 

286*3 

294*0 

1857 

301*8 

309*8 

317*2 

324*9 

332*6 

340*4 

347 9 

355*4 

3 0 

10*3 

487 9 

180*5 

1781 

I860 

198*2 

214*3 

231*2 

248*7 

265 4 


280*5 

291-8 

2l J 4*0 

288 0 

282 8 

287 5 

299*0 

314*9 

£32*8 

351*2 

335-9 

337 7 

336*7 

335*9 

335-5 

335 5 

335*7 

336 5 

837 4 


838 b 

34(>‘l 

341*9 

343*7 

345 7 

348*0 

3502 

352*6 

354 9 

357*4 

194*5 

206-7 

219*1 

231 6 

243*7 

265*8 

268*6 

280*7 

292*9 


304*7 

316 7 

3*8*5 

339*8 

850-7 

1-3 

10*1 

19*8 

30-1 

34-0 

84 5 

84*5 

845 

84*5 

641 

83*7 

832 

82 3 

81*5 


80*7 

79*9 

702 

78*4 

78-0 

77*6 

77*1 

773 

77 5 

776 

135*0 

140*9 

1471 

153*0 

1590 

164*8 

170*5 

176-8 

181-8 

1858 

387-3 

192-5 

197*2 

2021 

£03*0 

210*5 

214*0 

217*0 

218*9 

220*2 

161*5 

166*8 

178*0 

104*1 

211*0 

228*3 

245*2 

260-6 

272*4 


£77*5 

273*8 

206*7 

268*5 

278-6 

293 6 

310 9 

329*0 

347-4 

5*0 

20*4 

19*1 

17*7 

16*3 

15*0 

13*9 

12*9 

12*3 

11 9 


120 

124 

13*2 

142 

15-5 

16*6 

18*8 

20*7 

22-8 

25 0 

139*8 

152*0 

1640 

176*2 

188*7 

20 ro 

213*4 

226*2 

238*6 


251*0 

263-7 

276-4 

289*0 

301 5 

312 7 

826*6 

839*2 

351-7 

4-1 

98*1 

184 

08*6 

99*0 

98*8 

9S-5 

984 

97*7 

969 


96 2 

95*4 

94*5 

93-7 

031 

92*5 

91-8 

91*7 

91*6 

91*5 

254*3 

281*1 

208-2 

273*4 

282*5 

290-0 

297*3 

304*8 

312*3 

1859 

819*8 

327*2 

334*6 

342*1 

849*5 

856*6 

3*9 

11*1 

18*2 

25*8 

158-9 

173*7 

190*5 

207*7 

225*0 

240 9 

253*8 

260*9 

269*2 


251*7 

260*9 

258*7 

272*8 

289-4 

3073 

325 6 

843 2 

359*0 

118 

•58 2 

• 58*1 

574 

56 5 

553 

54 0 

52*6 

51 4 

50*1 


49*0 

48 2 

47*7 

47*5 

47-8 

48*2 

49*0 

602 

51*5 

53 2 

m i 

2206 

236*7 

243*1 

2460 

246*4 

242*2 

236:4 

231*5 


231 1 

2348 

240 7 

248*8 

257*9 

267-8 

278 1 

289*2 

800*7 

311*8 

Ui*0 

in-5 

1121 

112*7 

112*8 

112*8 

1128 

112*3 

111*7 


111*2 

1104 

109*6 

108*9 

108*1 

107 3 

106*5 

106*1 

1058 

105*4 

-O 9 

0 19 

0 29 

X 8 

X 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

in 17 

Ja 27 

F 6 

F 16 

F 26 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

1 47*2 

153 0 

1597 

160*1 

172-1 

178*5 

384*6 

100 7 

196*7 

1860 

203-0 

200*0 

215*2 

221*7 

227 0 

232 9 

238*6 

244*1 

249*6 

256*0 

1 6.9*5 

186*0 

2(4*6 

221 0 

234*9 

244-2 

244*8 

£37 6 

233*9 


2400 

252*6 

268 2 

2^*7 

f 03*6 

321 4 

8? 7 5 

350*6 

860*7 

354*2 

ao-e 

91*4 

91*9 

92*3 

02*0 

91*4 

9(<*8 

89*8 

£8*3 


87*2 

859 

84 6 

835 

82 5 

81 8 

81*5 

815 

81*8 

82*5 

.176*1. 

188-4 

200 9 

218 4 

226*0 

2886 

251*0 

264*0 

r.6'7 


288*9 

301*5 

3138 

326*1 

838*1 

350*8 

2*3 

14 0 

25*9 

* 37*4 

128 3 

124*1 

124 9 

125*7 

126*0 

126 2 

126*6 

126*4 

126*1 


125-8 

125*1 

124 4 

1236 

122*9 

122*2 

121-4 

120-8 

120*2 

119*6 

0 8 

0 18 

0 28 

X 7 

N 17 

X 27 

D 7 

D 17 

D 27 


Ja 6 

Ja 16 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr *27 

Ap 6 

283 6 

288*7 

294*6 

300*4 

806-8 

313-0 

319*4 

326-3 

383*0 

1861 

3395 

3465 

353*2 

0*0 

6'8 

134 

20*0 

26*9 

83*5 

401 

1841 

200 7 

215*7 

226*6 

229*9 

224*0 

218*3 

521 9 

282*7 


247*5 

264*9 

282 5 

£99*9 

816*4 

380 2 

338 3 

837-1 

329*0 

829 0 

118*8 

119 9 

121*3 

122 4 

123*3 

124 0 

124 2 

124-2 

123*9 


1£8*2 

122*2 

121*1 

119-8 

118*6 

137 2 

1160 

114 9 

1142 

113-8 

127*6 

138*8 

149*6 

160 6 

172 6 

184 6 

106*4 

2(8*6 

2209 


233*3 

245*7 

2f.8*l 

270*8 

283*1 

2f5*6 

308*1 

820 5 

3831 

346*3 

135*2 

136*2 

137*1 

13b*2 

188*7 

139*3 

139-4 

130-7 

139*7 


139*6 

189*1 

138-5 

188*0 

137 2 

136*4 

1356 

184*9 

134 0 

1335 

160*4 

165 8 

172*4 

178-7 

185*1 

191*7 

198*2 

204*7 

211*8 

1862 

217*7 

224 6 

2312 

238*0 

244*0 

2514 

268 C 

264*8 

271*7 

278*5 

196*3 

208*o 

2 14*4 

210*7 

208*5 

204*4 

218*6 

227-4 

2l3*8 


26 i *4 

278*8 

295 3 

309*9 

3192 

8£0 2 

313-2 

810*3 

317-2 

830*3 

148*4 

145*5 

147 4 

149-1 

150 0 

152*0 

153*2 

1=4*1 

If 4*8 


166 1 

U 5*0 

154*7 

154 1 

1*3 J 

151 8 

150 6 

140 3 

147*9 

140*9 

2U*7 

223 4 

285*2 

247-2 

258:8 

269 8 

280T) 

£90 8 

8C015 


3(9 3 

310*2 

321*5 

323*1 

321 8 

315*5 

310 2 

807*6 

308 9 

812 0 

146*8 

147 9 

149*0 

160*0 

160*9 

161*4 

152*2 

152-4 

152*5 


152*8 

15-*4 

152 1 

151*8 

151*1 

150*4 

149*6 

148*9* 

148*1 

147*3 

.345 6 

342-0 

242*4 

343 0 

3449 

347*5 

8509 

354*8 

359*1 

1863 

3*9 

9*1 

14*4 

20-0 

25*7 

81*2 

37*8 

4 33 

49*1 

66*1 

197 8 

196<) 

189*4 

187*2 

194-8 

207 5 , 

223*5 

240 8 

258*2 


275 0 

2899 

30( *6 

3037 

297*4 

292*5 

297-3 

3088 

325 1 

842*7 

167*1 

169*2 

171*4 

173 4 

176 5 

177*3 

1791 

180*8 

1821 


183*3 

184*2 

384 8 

185*1 

185*1 

184*8 

U4*2 

lt-3'l 

1821 

180*8 

167*6 

169*8 

182*2 

194'8 

207 2 

219*9 

2323 

245 0 

267*6 


270*6 

283*1 

295*6 

308*9 

820*6 

833*2 

845 7 

358 0 

1 0*3 

22*5 

167*9 

159*0 

160*4 

161*3 

162*2 

163 0 

163*9 

164*3 

164*7 


165*1 

105*0 

165 0 

1648 

164 2 

163*6 

1630 

162*8 

161*4 

160*6 

.09 

0 19 

0 29 

N 8 

X 18 

N 28 

D H 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 2 7 

F 0 

F 10 

F 26 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

171*5 

178*2 

184 9 

191*5 

198*2 

205*0 

2117 

218*5 

226*0 

1864 

232 6 

239 5 

246*7 

253*8 

261*1 

268*3 

275*8 

283*2 

290-5 

298*1 

175*8 

170*9 

1762 

187*9 

203 2 

220*2 

237*5 

2516 

269-0 


282*1 

286-9 

282 7 

276*3 

278*2 

288*3 

303*2 

820*7 

839*0 

3.17*5 

190 4 

192*7 

194*9 

1970 

199*2 

201*4 

203*5 

205*6 

207-5 


£09*3 

210*9 

212*3 

213*5 

214 4 

215*1 

215 4 

215*3 

215 2 

214 6 

156*3 

154 6 

156*3 

161*1 

168*2 

177*0 

186 5 

196*9 

£07*8 


2189 

230*7 

242*3 

264 4 

266*9 

278 7 

290*7 

303*0 

815*1 

827*5 

168*5 

169*7 

170*9 

172*1 

1731 

174*1 

176*1 

175-7 

176-2 


1769 

1770 

177-2 

1773 

176*9 

1765 

1761 

175-3 

174 6 

1738 

08 

O 18 

0 28 

N 7 

N 17 

X 27 

D 7 

D 17 

D 27 


Ja 6 

Ja 16 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

62*8 

54*4 

55*0 

64*7 

52*0 

49*0 

46*0 

43 2 

41 3 

1865 

40*8 

41 4 

43 0 

45*6 

48 8 

52*7 

566 

61 4 

663 

71*2 

167*6 

168*3 

183*0 

199*7 

217*1 

234*2 

260*2 

263*0 

£70*6 


268*8 

2609 

$6(»*1 

268*4 

282*2 

299 0 

317 1 

835*4 

353 2 

9*1 

214*6 

216*5 

218 7 

221 0 

223*1 

226 3 

227*6 

229*8 

232 0 


234 3 

586*3 

2? 8*2 

240*1 

2418 

240*3 

2146 

245 6 

2408 

246 9 

195*8 

2(7*7 

2199 

232 2 

244*5 

256*9 

269 1 

281*5 

293 5 


805*4 

337 0 

328 8 

340*0 

361 0 

11 

110 

39*9 

269 

32 5 

178*9 

180*1 

181*3 

182*6 

183 7 

184*8 

185*9 

186*6 

187*4 


188 2 

186*3 

188*8 

189*1 

188*9 

188*6 

188 5 

1879 

187*2 

1£6*0 
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TABLE V-B.—GEOCENTRIC PLACES OP PLANETS 


<SL 


TABliK 

Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A D. 1765—A D 1999 ; 


Day of I.S.Y. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

Emr. date ... 

Apll 

Ap21 

My 1 My 11 

Mv 21 

My 31 

Je 10 

Je 20 

Je 30 

Jl 10 

Jl 20 

Jl 30 

An 9 

Au 19 

Au 29 

S 8 

SIS 

S 28 

1866 

Mars ... 

74*0 

79*6 

86*1 

90*7 

965 

102*4 

108-4 

114-3 

120*2 

126*3 

132*5 

238*8 

.145*1 

161*5 

157-8 

164*6 

170*9 

177-4 


Merc. ... 

165 

25*8 

25*5 

18-6 

16*8 

25 2 

39*7 

56-9 

753 

94-0 

112*2 

128*7 

142*2 

143*6 

140*4 

138-9 

130-2 

148*1 


Jap. ... 

2470 

246-8 

246*4 

245 7 

244*8 

243 4 

242*3 

241*0 

239*7 

238*3 

237*5 

236*8 

230*4 

236*4 

230*5 

2872 

238*1 

230 3 


Ven. ... 

344 

34*8 

31*3 

22*5 

195 

18*1 

20 0 

26*1 

32*3 

409 

50*2 

601 

70*9 

81*7 

93-1 

104*6 

116*5 

1282 


Sat. 

186-2 

185'4 

184*6 

183*8 

183*3 

182*8 

182*2 

182*1 

182*1 

182*0 

182-3 

182*8 

183 3 

184*1 

185*0 

1869 

187*0 

188-1 

1866 

Mars ... 

3199 

327*8 

335*5 

343*2 

350*7 

3563 

5-9 

13*1 

20*4 

27*5 

34-5 

39-1 

47*8 

543 

60*4 

66*5 

72-2 

77*6 


Merc. ... 

7*5 

1*1 

357 3 

40 

17*1 

34*1 

52 4 

71*4 

90*2 

307*3 

121*7 

130-7 

130*2 

1231 

121*1 

1289 

142*0 

158-3 


Jup. ... 

277 8 

278*8 

2796 

2300 

280*1 

279-8 

2793 

2783 

277*1 

275*9 

274*7 

273*3 

272*0 

270-9 

270*1 

269-7 

269-5 

269*6 


Ven. . . 

11*3 

2.1*7 

35*7 

48*0 

60*3 

725 

84*4 

96*4 

108*2 

120*2 

132*2 

143-7 

1554 

166*9 

178 3 

180*8 

200 0 

210-4 


Sat. 

1986 

197*8 

197*0 

1963 

, 195*6 

194-9 

194*3 

1940 

1938 

193*4 

193*6 

193*9 

194*2 

194*9 

1950 

196-8 

197*4 

198-4 

Encr. date ... 

Ad 12 Ap22 

My 2 

Mv 12 My 22 

Jel 

Jell 

Je 21 

Jll 

Jl 11 

Jl 21 

Jl 31 

Au 10 Au 20 

Au 30 

8 9 

S 19 

8 29 

1867 

Maro ... 

922 

96*4 

100*9 

1059 

111*2 

1164 

122*0 

127 5 

135*5 

139-5 

1453 

151*0 

157*9 

164-1 

170*5 

177*1 

183-9 

190*5 


Mere. ... 

8386 

843*1 

355*4 

11*6 

297 

48*6 

67*6 

86*1 

100*7 

111*2 

113*4 

106'7 

103*1 

108*7 

121*1 

137*4 

355-0 

172*5 


Jnp. ... 

806-9 

308*7 

3105 

311*9 

313 1 

314 0 

SI 4*7 

3149 

314*9 

3145 

3138 

312*9 

311*6 

310*2 

308*9 

307*5 

300*3 

306*4 


Ven. ... 

318 3 

330*0 

342*0 

3538 

59 

178 

29*8 

41*8 

53*7 

66*0 

78*9 

90*3 

102*4 

116*1 

127*0 

139*4 

161-8 

104-0 


Sat. 

210*7 

210*0 

209*3 

208*5 

207*7 

206*9 

206*2 

205*8 

205*4 

205*0 

205*0 

205-0 

205*0 

205*5 

200*1 

206 0 

2o7*5 

208*4 

Entr. date ... 

Ap 11 An 21 

My 1 

My 11 My 21 

y y 31 

Je 10 

Je 20 

Je 30 

J110 

Jl 20 

Jl 30 

Au 9 

Au 19 

Au 29 

88 

8 18 

8 28 

1868 

Mara ... 

837'0 

3447 

352*5 

01 

7*7 

15*2 

22*7 

29*8 

87*0 

4fl 

50*9 

57'8 

64-6 

71*0 

77*4 

83-6 

89-8 

95*9 


Merc. ... 

3336 

3490 

6*7 

255 

44'5 

63*0 

788 

911 

95*3 

901 

84-5 

88*9 

100*5 

110*0 

133 3 

1513 

160*0 

185*3 


Jup. ... 

3349 

337 l 

339*4 

3415 

343*5 

345*4 

340*9 

348*9 

349*6 

350*4 

351-1 

851*2 

851-L 

350*6 

349*8 

348 6 

347*4 

340‘i 


Ven. ... 

435 

54*2 

64 8 

74*7 

837 

91*7 

97*7 

1010 

101*7 

97*3 

91*0 

85*7 

83*8 

87*1 

91*5 

99*1 

107*6 

117 6 


Sat. ... 

2225 

221*8 

221*2 

220*6 

219*8 

219*0 

218*2 

2170 

217*0 

216*4 

210-2 

216*1 

216*0 

216-3 

216*6 

217*0 

217*8 

218 6 

■1869 

Mars ... 

1155 

117*6 

120*2 

123*8 

127*8 

1324 

137*3 

1426 

148*1 

153 7 

159 5 

165*4 

171*9 

1780 

184*6 

1911 

197*8 

204-8 


Hero. ... 

344*4 

2*8 

21*8 

40-2 

670 

702 

76’4 

73*0 

66 3 

08:3 

79*0 

94*8 

111 6 

129-9 

147*8 

104*9 

179*5 

1895 


Jnp. ... 

27 

5*9 

7*5 

99 

123 

145 

167 

18*8 

207 

22*5 

24 1 

25*4 

20*6 

27-2 

27*6 

27-7 

27*3 

26*7 


Ven. ... 

3525 

5*0 

17*5 

29 8 

41*9 

54*4 

66*5 

78*8 

90*9 

103*2 

115*4 

127*7 

139*8 

151*8 

164*1 

1761 

188*2 

200*2 


Sat. ... 

2339 

233*6 

238 3 

232*3 

231*5 

2307 

230 0 

229*3 

228*6 

227*8 

227-5 

227*1 

226*9 

2271 

227'3 

227-4 

228*1 

2287 

1870 

Mars 

3580 

0*6 

8*3 

15*7 

231 

30*4 

37*7 

449 

51*8 

589 

66*6 

72*3 

78*9 

85-5 

62*0 

98-3 

104-0 

110*6 


Merc. ... 

3590 

17*4 

34*5 

48*7 

668 

554 

48*2 

478 

57*7 

72*4 

89-6 

107*9 

120 3 

144*0 

159*5 

171-3 

175 7 

1706 


Jnp. ... 

30*1 

32*4 

34 7 

871 

395 

41*8 

44*2 

40*0 

48*8 

51*1 

532 

55*2 

56*9 

58*7 

00-1 

61*3 

62*2 

62-8 


Ven. ... 

315*8 

328 5 

332*8 

3425 

3532 

41 

15*0 

26*4 

37-9 

49-7 

61 5 

733 

85*2 

969 

109*3 

1214 

133*0 

145-0 


Sat. 

245*2 

244*9 

244*6 

244*2 

2435 

2428 

242*0 

2412 

2404 

239*7 

2392 

238*7 

238*2 

238*1 

238*0 

238-0 

238*0 

289-1 

Eng. date ... 

Ap 12 Ap22 

My 2 

My 12 My 22 

Je 1 

Jell 

Je 21 

Jll 

Ji 11 

Jl 21 

Jl 31 Au 10 

Au 20 

Au 30 

S 9 

S 19 

S 29 

1871 

Mars ... 

148*4 

147*1 

1472 

148*0 

160*3 

1530 

1567 

101 1 

165-6 

170-7 

170*2 

181*9 

187*7 

1939 

200*3 

2070 

2137 

220-6 


Merc. ... 

12*2 

273 

37*4 

369 

29*7 

27*9 

36*2 

50*2 

67-4 

85*4 

104*1 

122*3 

138-7 

1521 

158-1 

156-3 

148*7 

149-2 


Jnp. 

58*0 

59*7 

6L7 

63*8 

65*9 

08*1 

70*5 

72*7 

75*1 

77*5 

79*6 

81*9 

842 

86-3 

88*3 

90 2 

01-0 

98*3 


Ven. ... 

29*6 

41*6 

533 

65*4 

771 

88*5 

99*9 

110*9 

121 5 

131-9 

141*5 

150-7 

158-6 

164*5 

168-1 

168-7 

164-4 

168-2 


Sat. 

256*2 

256*0 

255*8 

255 7 

256 0 

254*4 

253*8 

2531 

252*3 

251-5 

2509 

250*2 

249*0 

2494 

2492 

2489 

249*2 

2496 

Eng. date ... 

Apll Ap21 

My 1 

My 11 My 21 

My 31 

Je 10 

Je 20 

Je30 

Jl 10 

Jl 20 

Jl 30 

Au 9 

Au 19 

An 29 

S 8 

S .18 

S 28 

1872 

Mars 

• 8*6 

15*8 

23*3 

303 

37 6 

44*8 

61*0 

58*7 

65*7 

72-3 

78*9 

85*5 

92*2 

98*7 

1050 

111*4 

117*6 

123-9 


Merc. ... 

159 

18*6 

11*9 

8*0 

14*6 

27*8 

45'2 

629 

81*9 

101-1 

1175 

131-7 

140*6 

140*5 

133-4 

130*9 

138-7 

151-8 


Jup. ... 

87 0 

88'0 

89*2 

907 

92 3 

94 2 

960 

98*2 

100*3 

1025 

104*7 

107‘1 

109*3 

111*5 

113*8 

1159 

118-0 

120*1 


Ven. ... 

334*6 

346*9 

359 1 

11*4 

*36 

857 

48*0 

00 2 

72*5 

84*8 

97*0 

1092 

121*7 

133*8 

146*2 

158-4 

170*9 

1833 


Sat. ... 

267*1 

267*2 

267*3 

207*3 

266 8 

266-3 

205*8 

265*0 

264*2 

263*4 

262-7 

2020 

261*8 

mo 

260*6 

260-2 

260-3 

260'4 

1873 

Mali ... 

199*6 

196*7 

193 0 

190*2 

187-7 

186-8 

187*1 

188*6 

191-1 

194 6 

108*5 

2031 

208*5 

213*8 

219*9 

226*0 

232*4 

289*2 


Merb. ... 

354 9 

349*2 

853*3 

58 

21*7 

39*9 

59*0 

77*7 

95*5 

110*8 

121*5 

123*8 

117-4 

113-2 

118*5 

131*1 

140-8 

164*0 


Jnp. ... 

118*0 

118*0 

118*2 

118*8 

119*7 

1208 

122*1 

1238 

125*5 

127*4 

129 4 

181*4 

133*6 

135*8 

138*0 

140*3 

142*5 

144*0 


Ven, ... 

32 6 

32* L 

28-2 

20*2 

10*8 

15-9 

19*0 

24*4 

31-9 

40-9 

50 1 

60*5 

71*0 

821 

93*4 

105-1 

216*9 

128*8 


But. 

277*9 

278*2 

278*5 

278*7 

278*4 

278*1 

277*8 

2771 

276 4 

275 1 

2750 

274*2 

273*4 

272*8 

272*3 

2717 

271*6 

271-5 

1374 

Mars ... 

23 4 

30*4 

37*5 

44*5 

61*3 

58*2 

66*0 

7i*7 

78*4 

84*9 

91-7 

980 

104*5 

lli-0 

117*4 

1237 

130-9 

1863 


Mere. ... 

332*6 

343*7 

359*3 

17*1 

86*0 

54*9 

73*4 

890 

101-7 

306-0 

100*7 

95*3 

99*2 

110*5 

125*7 

143-0 

160*7 

178-4 


Jup. ... 

1509 

149 9 

149 1 

148*7 

148*5 

148-7 

149*3 

150*1 

151*1 

1524 

1541 

155*8 

157*5 

JS90 

161-6 

163 7 

165*9 

108*1 


Ven. ... 

11*9 

24-3 

36-3 

48*6 

61*0 

73*1 

851 

97*2 

108*8 

120-7 

132-7 

1442 

155*9 

167-6 

178*6 

1896 

200*1 

210-3 


Sat. ... 

288*9 

289*3 

289*7 

2902 

290*0 

289*9 

289*8 

289*2 

288*6 

288-1 

287*3 

286-5 

285*8 

285*1 

284-4 

283*1 

283*4 

283*2 

Eng. date ... 

Ap 12 

Ap 22 

My 2 

My 12 My 22 

Jel 

Jell 

Je 21 

Jl 1 

Jill 

Jl 21 

Jl 31 

An 10 

Au 20 

A a 30 

S 9 

S 19 

S 29 

1876 

Mara -. 

245*0 

248 8 

260-8 

*52*3 

253*3 

252-8 

251*0 

248*7 

246*1 

243 8 

2425 

241-5 

243*9 

240*3 

249-9 

254*0 

259*1 

204-5 


Merc. ... 

337 4 

354 0 

132 

320 

50*6 

673 

80*6 

87 3 

83*9 

77*2 

790 

59*4 

103 6 

121*4 

139*6 

1575 

1738 

189*0 


Jup. 

184*8 

183*5 

1822 

181*1 

180*1 

1793 

178*8 

178*6 

178*7 

179*3 

1802 

181*1 

182*5 

184*0 

3 85*7 

1874 

189-5 

191-6 


Ven. ... 

318*8 

3305 

342*6 

354*5 

6*4 

18*8 

30*4 

42-5 

54-2 

00*7 

78-9 

909 

103*1 

1:15*4 

127-7 

1401 

152-5 

164*9 


Sat. ... 

299*7 

300*3 

300*9 

301*6 

301*7 

301*8 

301*9 

301 6 

301*1 

300*8 

3001 

299*4 

298-6 

297*8 

2970 

2063 

295-8 

295-3 

Eng. date .. . 

Ap 11 Ap 21 

My 1 

My 11 

My 21 

My 31 

JelO 

Je 20 

J e 30 

Jl 10 

Jl 20 

Jl 30 

Au 9 

AU 19 

An 29 

S 8 

S 1.8 

S 28 

1876 

Mars ... 

37*9 

44*6 

51*4 

58*1 

648 

71*4 

779 

84*4 

908 

97*5 

103*8 

110-2 

116*6 

J22-9 

129*4 

134*6 

1420 

1484 


Merc. ... 

350*4 

9*3 

27*7 

45*0 

59*3 

67*5 

665 

59*2 

59*0 

69-5 

*2* 5 

99*6 

117*7 

1301 

153*3 

1090 

180*7 

184*9 


Jup. ... 

218*8 

2179 

216 7 

215*4 

214*2 

212*9 

211 *0 

210*5 

209-8 

209-3 

209* i 

209-3 

209*7 

210*4 

211*6 

212-8 

214 4 

216*0 


Ven. ... 

43*8 

648 

65*1 

74*6 

835 

91*0 

968 

993 

98-8 

93-8 

87*4 

82*5 

81*8 

84*8 

01-2 

988 

107 3 

117*4 


Sat. 

310*6 

311*4 

312*2 

313*1 

813-5 

3138 

3141 

3139 

313*7 

313*0 

3130 

3124 

311*7 

310*9 

3101 

309-2 

308-6 

307'9 

1877 

Mars ... 

273*5 

279*4 

285*7 

291*6 

297-2 

302*9 

307*8 

3125 

3165 

319*9 

322*5 

3235 

323*0 

321*9 

3194 

3W1 

315-2 

314*3 


Merc.... 

5*3 

226 

37 7 

47*3 

48*2 

41*2 

389 

46*3 

60T> 

77*4 

95*8 

114-2 

132*2 

1484 

161-8 

168-2 

165-8 

158*4 


Jup. 

251*3 

251*5 

251*1 

2606 

249*7 

248*6 

247*3 

2460 

244*6 

243-4 

242*3 

241*5 

240*9 

240-7 

240-8 

2413 

242M 

243-2 


Ven. ... 

353*3 

58 

18*0 

30*2 

42*8 

54*0 

670 

794 

91-0 

103*0 

110*0 

128-3 

140*4 

15*2-4 

1646 

176-5 

188-6 

200-8 


Sat. .. 

321*6 

322*6 

323-0 

324*6 

325*2 

825*8 

326*3 

328*4 

3265 

326 5 

326*0 

325*5 

325*0 

324*2 

328*4 

822*7 

321*9 

321-2 

Mesh. 

Vrish. Mifcb. Kat. Sim 

. Kan. 

Tul, 

Vrisoh. Dhan. 

Mak. 

Knm. 

Min. 

A6vn. 

Bhar. 

Krit. 

Bohi. 

Mrig. 

Ardh. Punur. 

Push. Asles. 

30 

60 

90 120 150 

i 180 

210 

240 

270 

300 

330 

360 

13-3 

26*7 

400 

63*3 

66*7 

80*0 

93*3 

106-6 

120*0 



TABLE V-B.—-GEOCENTRIC PLACES OF PLANETS 


<SL 


Mara, A.D. 1637—A D. 1999 ; Mercury, A D 1645-A D. 
Saturn, A D- 1617—A.D. 1999— cant. 


1999 ; Jupiter A.D. 1656—A.D. 1999 i 


180 

190 

200 

210 

220 

230 

240 

250 

260 


270 280 

290 

300 

310 

320 

330 

340 

350 

300 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

D 17 

D 27 


Ja. 6 

Ja 16 

Ja 26 

F 5 

V 15 

F 25 

Mr 7 : 

Mr 17 Mr 27 

Ap 6 

184*0 

190*7 

107 6 

204*5 

211-5 

218,5 

2255 

2327 

240*1 

1866 

247*5 

2547 

262*0 

269-7 

277*3 

285*0 

2*27 

300*3 

308-3 

3160 

162*7 

1790 

196-6 

213*6 

230*1 

244*2 

253-3 

253-H 

246*7 


243 3 

249*0 

261 8 

277 8 

295-4 

313-6 

331-4 

3478 

0*9 

79 

240-7 

212-3 

244 1 

246*1, 

2481 

2603 

2525 

2548 

257*1 


259*4 

261*0 

2640 

260‘2 

268*3 

2704 

2724 

274 2 

275*8 

277*2 

140*4 

152*4 

164*6 

176*8 

189*1 

201-6 

2140 

226 7 

239-1 


252-1 

2643 

277-0 

289-7 

302 1 

314-8 

327-4 

3398 

353-3 

4-7 

189*3 

190*5 

191*7 

192-5 

104-0 

1951 

196-3 

1971 

198*0 


198’9 

199*4 

199-9 

200 5 

200-5 

200 5 

200" o 

199-9 

199-4 

198-9 

82*0 

87*2 

91*2 

94*8 

97*5 

99*2 

99*9 

99*1 

97*3 

1867 

94*3 

90*8 

867 

83-8 

81-6 

81-3 

821 

84-0 

86*8 

90*2 

175*7 

193 2 

210-1 

224*8 

235*7 

238*5 

233-4 

2275 

230-9 


2418 

257*0 

2741 

291*9 

309-7 

826 5 

3401 

848-6 

347*8 

340 5 

270*0 

2709 

2721 

273 3 

275*0 

J76-7 

278*7 

280-8 

2830 


285*2 

287*5 

289-9 

292-2 

2940 

2970 

2994 

301*6 

803-8 

305 7 

2200 

228-8 

235*8 

242*7 

244'2 

2482 

238*5 

232*2 

2287 


2292 

232-9 

239-8 

248-2 

267*3 

267*6 

2781 

289-1 

300-6 

3120 

109*4 

200*0 

201-8 

202-9 

2041 

2063 

206-4 

207 4 

208-4 


209*4 

210*1 

210*7 

211*5 

2117 

211*9 

2120 

211*7 

211*4 

211-0 

0 9 

0 19 

0 29 

N 8 

N 18 

N ?8 

D 8 

D 18 

I) 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

f is 

F 26 

Mr 7 Mr 17 Mr 27 

Ap 6 

107'2 

2041 

2U*1 

218 3 

2255 

232-6 

2401 

247*5 

255-0 

1868 

262-5 

2701 

277'9 

285-8 

2934 

801-5 

3091 

817-0 

325 0 

332-9 

1899 

205*4 

2181 

224-5 

2196 

211*4 

213*3 

222*6 

236-8 


253 2 

270 8 

288*6 

305‘3 

320*0 

329-5 

330 6 

323-6 

320-4 

3>7-2 

304*7 

304*3 

304-3 

3047 

305*4 

306-3 

307 5. 

3091 

3108 


312-7 

314 8 

3170 

319 2 

3217 

3240 

326-4 

328*8 

331 2 

333*6 

1707 

180*0 

2017 

214*0 

226*7 

239*2 

251-8 

2644 

2771 


289-5 

301-9 

314 3 

326*7 

339*7 

3501) 

27 

14*6 

26-3 

37 8 

209'3 

210*5 

211-6 

212-8 

2140 

215 2 

216-3 

217*4 

218-5 


219-5 

220*4 

221*2 

222-0 

2224 

2228 

223-1 

223*2 

223*3 

2227 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

1) 17 

D 27 


Ja 6 

7a 16 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 Mr 27 

Ap 6 

101*3 

106*9 

1121 

116-8 

121 5 

125-4 

1291 

131*6 

1333 

1869 

133-9 

133*4 

131-8 

128-5 

125*0 

120*8 

117-6 

. 115*4 

114*5 

114*0 

198 9 

206-8 

206*0 

198*4 

1964 

2039 

216-8 

232*8 

249-9 


267-4 

284*8 

2894 

310*5 

313*4 

307-6 

302- < 

3073 

3190 

3350 

844“ 7 

343-4 

342-2 

341*8 

340-8 

340-5 

340-6 

341*1 

3419 


342-9 

344*4 

346*0 

347-7 

3497 

3518 

3540 

356*4 

358-8 

1*1 

.127*5 

138*6 

1496 

161*3 

172*9 

185*1 

197-1 

209*3 

2217 


233-6 

246 2 

258*7 

271 3 

283-8 

296-4 

308*6 

321-2 

333 5 

3400 

210*4 

220*5 

221*6 

222-6 

223*7 

2250 

226 1 

227-2 

228*3 


229*5 

280-4 

2313 

232 2 

232-8 

2333 

233'9 

233*9 

2310 

2840 

211-6 

218*4 

225*6 

232-9 

240*3 

247*8 

255*3 

263*0 

270-6 

1870 

278*4 

280-3 

2940 

801-9 

309’9 

317-7 

325 6 

333*5 

341*3 

340-2 

101-4 

184-6 

1802 

185*3 

1971 

212-3 

229*0 

246*7 

263*9 


279*3 

291-4 

290*0 

2926 

2859 

2877 

2983 

313*2 

33Q-7 

349*1 

258 

24*6 

23*6 

220 

20*6 

195 

183 

17 5 

17-0 


10*9 

172 

17*8 

186 

19-8 

21-3 

22-0 

24*8 

26-3 

289 

212-! 

2240 

235*7 

247-6 

259*1 

270*0 

280*8 

290-7 

300-5 


308*7 

315*3 

319*9 

320*8 

317*7 

311-8 

3066 

304-9 

3070 

3118 

220-8 

230*3 

231*3 

2323 

283 6 

2347 

2358 

236*9 

238*1 


239*2 

2402 

241*2 

242 3 

243 0 

243 1 

2444 

244-7 

2450 

245-2 

116*8 

122*4 

128*2 

138-6 

1390 

144*0 

148-7 

153.2 

157*2 

1871 

160*6 

163-4 

105*3 

166*1 

165*4 

163-5 

1605 

156-8 

152-9 

149-5 

164*3 

1671 

177*4 

192*2 

208-8 

2262 

243-4 

2593 

272-4 


, 279*6 

277-8 

270*6 

2694 

278*2 

2920 

3088 

827-0 

3447 

3-5 

62 0 

63*0 

62*5 

61*7 

69 6 

59*5 

58*1 

56-7 

555 


54 H 

53*3 

52*7 

52*3 

523 

527 

53-4 

54*3 

556 

57-1 

158-3 

1705 

182-9 

195*5 

207-8 

220*5 

2330 

2457 

258'2 


2710 

283-7 

296*2 

308-9 

321-2 

3340 

3463 

358-7 

no 

230 

239-6 

240*4 

241*3 

242*2 

243'3 

244*4 

245-5 

246*7 

247*9 


249*0 

250 1 

251-2 

252*3 

253 2 

2541 

254 0 

255-3 

2557 

2501 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 0 

F 16 

F 26 

Mr 7 

Mr 17 Mr 27 

Ap 6 

227*4 

234*4 

241*7 

240-2 

256*5 

264*3 

271 9 

279*3 

287*2 

1872 

2060 

302-8 

3107 

3184 

3264 

3340 

3417 

349-4 

.357 0 

38 

157*9 

1720 

188 3 

2057 

223*1 

239-4 

253-3 

262*6 

262-8 


255 6 

2523 

2587 

271*3 

287*2 

805*0 

823*3 

341-2 

367-9 

11*6 

94-6 

95*5 

96 3 

96-6 

96-7 

90*3 

95*7 

94-8 

03*6 


92*4 

91*1 

898 

88*5 

87*4 

86*6 

801 

859 

86-1 

80-0 

1535 

152-4 

154*6 

160*3 

167 8 

176-8 

1865 

1970 

208-1 


219*3 

231*0 

242*7 

254-8 

267-3 

279*2 

2912 

303 5 

3157 

328*1 

249*9 

250*6 

251-3 

252*1 

253-1 

2541 

265 2 

2564 

2576 


258-8 

2600 

261*3 

262-3 

283-2 

2641 

265*1 

2657 

2663 

260*9 

0 8 

0 18 

0 28 

N 7 

N 17 

K 27 

D 7 

0 17 

D 27 


Ja 0 

Ja 16 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 Mr 27 

Ap 6 

129-9 

136 l 

141*9 

147-9 

153*0 

1594 

164*7 

170*1 

176-5 

1873 

180*4 

185-2 

189 6 

1930 

197*0 

199*7 

20V9 

2026 

202*6 

201*0 

167-9 

184*6 

2026 

219-3 

2842 

244-8 

247*8 

2420 

2863 


2402 

251*3 

267*3 

283*6 

301*7 

3197 

3360 

3504 

359-1 

3585 

m-8 

123-5 

1250 

126*3 

127'3 

1280 

128-5 

128-6 

128-3 


1279 

127-0 

125-9 

1247 

123-4 

122*0 

120-7 

119-7 

1189 

118-2 

195*8 

208-2 

220*2 

232-7 

2450 

2570 

269*? 

281-8 

293-9 


305-7 

317*4 

329-2 

340-2 

351-2 

13 

10-8 

196 

26-3 

311 

300 6 

261*0 

261*6 

2622 

263*2 

2642 

265 1 

266-3 

2675 


268 6 

269*7 

2710 

272*1 

273*2 

274 3 

275*4 

2762 

276-9 

277-6 

2450 

2.52*8 

2600 

267*3 

274-8 

2S22 

289*9 

297*5 

3031 

1874 

312*7 

320*5 

327*8 

8355 

3429 

350*3 

357-8 

51 

. 123 

19*6 

181*8 

1900 

214-5 

226*7 

232-2 

2288 

221*5 

222-8 

231-9 


246-1 

202*6 

280-5 

298*0 

3150 

329*5 

339 5 

340*9 

331-2 

3308 

146-8 

148*8 

150-8 

152 6 

154-2 

155-6 

156*9 

158*0 

168*6 


15p 2 

159*2 

159 0 

.158*5 

157*5 

1565 

1553 

1541 

1527 

151-4 

140-7 

1529 

164*9 

177 3 

1896 

202*6 

2145 

2271 

239-5 


252*2 

264-8 

277 3 

2902 

3028 

314*8 

327 3 

339-9 

352-4 

54 

2714 

271*8 

272 2 

2727 

273-6 

274-6 

275*3 

2761 

277 1 


277*8 

2790 

280*2 

281*3 

282*4 

283-0 

284-7 

285*8 

286-8 

287*8 

143-6 

148-7 

155*0 

161 0 

167 0 

1732 

179-3 

185-2 

1911 

1875 

197*1 

202*9 

208-4 

2141 

2196 

221*8 

229-9 

234-6 

239-1. 

243*1 

194-7 

208-2 

216*1 

214-8 

207 4 

204*8 

212*9 

226-0 

2420 


259 2 

2768 

293-8 

309-2 

320*3 

323-7 

3180 

312-8 

316-7 

328*9 

170-2 

172*4 

174*6 

1767 

178‘8 

180*7 

182 6 

184-2 

185-7 


187*0 

1880 

1887 

188-2 . 

189-3 , 

1891 

188-0 

187-8 

186-7 

, 186-5 

219*6 

228*2 

234*9 

240-2 

241*6 

239*8 

283-4 

2282 

225 9 


227*5 

234*2 

239*2 

248*2 

257*4 

2679 

278*6 

289-7 

301-2 

312*5 

. 282-9 

283 1 

283*3 

283-0 

2843 

285*9 

285*8 

286*8 

287 9 


288-9 

2901 

291-3 

2926 

293-8 

2950 

2961 

297 1 

298-2 

299*2 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 8 

F 16 

F 26 

Mr 7 

Mr 17 Mr 27 

Ap 6 

270*2 

276*5 

2820 

289*6 

296-4 

303-2 

310*2 

317-2 

324*4 

1876 

831-5 

336-7 

345-8 

352-9 

3598 

6-9 

13-7 

20*7 

27*6 

345 

198-9 

2004 

193-6 

180 3 

194-5 

206 8 

221*3 

2385 

255-9 


273 2 

288*7 

301*0 

306*4 

.302*1 

295-4 

297 7 

308 1 

323-2 

3407 

193-7 

196-9 

198-1 

2002 

202 4 

204-7 

206*8 

208*9 

210-8 


2127 

214*3 

215*0 

217 3 

2183 

219-1 

219 6 

2197 

2197 

2191 

177-4 

187*7 

202*2 

214*7 

227 4 

240*0 

252*3 

265 2 

277*7 


290*2 

302-3 

315*0 

327-2 

339*4 

851-6 

3 4 

15*1 

268 

37-9 

2948 

294-8 

294-9 

294*9 

295-4 

295*9 

296-5 

2975 

298-6 


. 299 4 

300-0 

301*8 

3029 

3041 

305 3 

308-6 

307*8 

309 0 

310*1 

0 8 

0 18 

0 28 

N 7 

N 17 

H 27 

1) 7 

I) 17 

D 27 


Ja 6 

Ja 10 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 Mr 27 

Ap 6 

1547 

161*2 

1675 

173-7 

180-3 

186*6 

192*8 

199-3 

2057 

1877 

2121 

218-7 

226-0 

231*5 

237*9 

244*4 

250-8 

2573 

2636 

2700 

2 70-9 

173*6 

176 3 

186-9 

201*4 

218 1 

285*3 

252-5 

288*6 


281*7 

289*1 

287*3 

279 9 

2791 

2S7 5 

301 6 

318*6 

83,6*9 

355 4 

2180 

219-9 

222*1 

224-2 

226*4 

228*6 

230*9 

233-2 

235*3 


237*5 

239-7 

241*7 

243-6 

245 5 

2471 

2484 

. 249*6 

250:4 

261-2 

1380 

138*9 

150*1 

1618 

173-5 

1835 

197*5 

2100 

2224 


234*5 

2460 

259*4 

2720 

284-5 

297 1 

309-6 

3219 

334*3 

346*7 

807*3 

307*1 

306*9 

306-7 

307*1 

307*4 

307 8 

308-6 

309-4 


310 3 

311*4 

312*5 

313*6 

3148 

3161 

3173 

318-6 

319 8 

321*0 

314*7 

316*3 

319-4 

322-7 

3270 

3318 

3366 

342*3 

347*6 

1878 

353‘7 

359 6 

5 0 

118 

179 

24 1 

304 

366 

43 1 

49'4 

158-3 

1/67*0 

181-5 

197*6 

214*9 

232-2 

248-5 

262-6 

271-7 


272 1 

2650 

261-8 

207 7 

2810 

2970 

315*0 

333 3 

351-4 

81 

244 6 

2460 

247-7 

249*7 

251*0 

253 7 

2560 

258*2 

200-5 


262*9 

2651 

267*4 

269-7 

2720 

274 0 

276*1 

278 0 

279-7 

281*2 

2126 

2244 

236-2 

248*0 

259-3 

270*2 

2s0*3 

290*7 

300*3 


3080 

314 i 

317 7 

317-6 

313*7 

307 9 

305*2 

302 1 

305*6 

310*9 

320*4 

320-4 

8197 

819-2 

319'3 

310-4 

319*0 

320*2 

320-8 


321*5 

322-6 

323*7 

324-7 

325 9 

327*1 

328*3 

329-6 

3309 

3321 


Mag. 
133 3 


V. Phal. tT. Phal. Hasta. Chit. Svati. Visa. Anur. Jyash, Mala. P. Ash. TJ.Ash. Brav. Dan. Batab 
147-7 1800 173 8 186 7 200 0 2133 2267 240 0 263 3 2867 280'0 2b3-3 306 7 320 0 


P. Bhad. TJ. Bhad. Herat!* 
3333 3437 3600 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 

T ABBB 


Geocentric Places of Mars, Wercut y, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1766—AJ& 1999 , 


D.y of I.S.V, 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 
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160 
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Eng 1 , date ... 

Ap 11 Ap 21 

My 1 My 11 My 21 My 31 

Je 10 

Je 20 

Je 30 

Jl 10 

Jl 20 

Jl 30 

An 9 

Au 19 

An 29 

' -8 8 

S 18 

8 23 

1878 ' Mars ... 

62-7 

59*1 

053 

71*7 

77*8 

84*3 

90*5 

96*7 

103*2 

109*4 

115*7 

122 l 

128*3 

135*3 

141 2 

147-6 

153*9 

160*2 

' Merc. ... 

156 

26*9 

29*6 

22*5 

19*2 

25*2 

38*3 

64*8 

73*0 

91*8 

1102 

127*3 

1418 

150*1 

1502 

142-6 

140*7 

148 0 

Jup, ... 

281*9 

283*1 

2840 

284*6 

284*8 

284*7 

284*2 

283*6 

282*5 

281*2 

280*0 

278*6 

2773 

276*1 

275*2 

274*5 

274*1 

274*2. 

Ven. ... 

315*2 

323*3 

382*6 

342*1 

353*5 

4*3 

15*3 

26*7 

38*2 

50*4 

62*0 

73-6 

85*6 

97*6 

109*8 

1220 

134 1 

146-4 

Sat. 

333*0 

334*1 

335*2 

336*3 

337* 1 

337*9 

338*7 

339*0 

3393 

339*5 

339*3 

839 1 

338*8 

338*1' 

337*6 

3367 

335*9 

335*1 

Eng. date ... 

, Ap 12 

Ap 22 

My 2 My 12 My 22 

Je 1 

Jell 

Je 21 

Jl 1 

Jl 11 

Jl 21 

J 81 

An 10 

A n 20 An 80 

S 9 

S 19 

S 29 

1879 Mars ... 

. 294*4 

301*7 

309*0 

316*2 

328*3 

3304 

337 5 

344*3 

351*2 

357 5 

8-7 

9*0 

15*0 

2 11 

243 

280 

30*8 

32*3 

Merc, ... 

10*8 

5*8 

0*2 

4*3 

10*3 

32*1 

60*4 

69*1 

88*2 

105*0 

121*1 

1320 

1839 

* 127 4 

123-2 

128*7 

1409 

150*4 

Jup. ... 

3107 

312*7 

314 6 

316*1 

317*6 

318*5 

310*4 

319*9 

320*0 

319*7 

319*1 

318-2 

317*2 

3159 

314*5 

313*1 

311*8 

310*7 

Ven. ... 

801 

4*2*1 

53*9 

65*9 

77*4 

89*0 

100*2 

111*4 

1219 

132 1 

141*7 

160-4 

157*7 

163*4 

165-6 

165-4 

160*7 

154-9 

Sat. ... 

3443 

345*5 

346*7 

348*0 

349*0 

350*0 

361-6 

351*6 

3526 

3526 

352*0 

852 6 

352*6 

352*1 

351*6 

351*0 

350*2 

349 4 

Eng. date ... 

Ap 11 

Ap 21 

My 1 

My 11 

My 21 My 31 

Jo 10 

Je 20 

Je 80 

Jl 10 

Jl 20 

Jl 80 

An 9 An 19 

An 29 

S3 

8 18 

S 28 

.1880 Mars ... 

67*8 

78*4 

79*2 

85*1 

91*2 

97*2 

103*3 

109*4 

115*5 

121-4 

127*8 

1340 

140*4 

146*0 

153*1 

1596 

165*9 

172 6 

Mero. ... 

3420 

343*5 

354*5 

9*7 

27*5 

40*3 

654 

83*6 

99*7 

112*0 

116*6 

111 5 

105*6 

108*7 

120-3 

135*5 

152*5 

170*2 

Jup., ... 

338*7 

841*0 

343*3 

345*5 

347*6 

349 5 

351*2 

352*8 

354*1 

365*1 

355*8 

356*1 

856*3 

355*9 

355-2 

354-3 

353 1 

351*7 

Ven. ... 

334*7 

S46‘7 

359-7 

12*0 

241 

36*6 

48*6 

61*0 

73*1 

8.V4 

97*7 

100*8 

122*3 

134 4 

1467 

1590 

171-5 

183*9 

Sat. 

, 356*0 

357*3 

358*6 

359*9 

10 

2*2 

3*3 

4*1 

4*9 

5*7 

5*9 

62 

6*5 

6*2 

5*9 

5*5 

4*8, 

, 4-.1 

1881 Mars 

813*1 

320*6 

3284 

336*1 

3430 

351*2 

358*0 

6*0 

13 1 

20*3 

26*9 

33*9 

40*2 

46*5 

52*7 

68*2 

63*5 

08*4 

Merc. ... 

333*0 

347*8 

48 

23*5 

42 5 

61*1 

77*9 

91*3 

97*9 

950 

88*1 

89*2 

99*6 

114*3 

131*3 

149*1 

166*8 

183*7 

Jnp. ... 

6*5 

8*9 

11 3 

13*6 

10*0 

18*4 

20* d 

22*7 

24*7 

20*6 

28*3 

29*8 

30*9 

81*8 

32*4 

32*5 

32*4 

320 

Ven. .. 

. 30*6 

28*1 

24*0 

17*5 

13*8 

14*1 

18*2 

23*8 

31*7 

40*9 

60*4 

60*7 

71 2 

82*8 

94*1 

105*6 

117*5 

129*3 

Sat. ... 

7*9 

9*2 

10*5 

11*8 

13*0 

14*3 

15*6 

16*6 

17*0 

18*0 

19*1 

19*7 

203 

20-3 

20 2 

20*1 

19*6 

im 

1882 Mara ... 

. 84*2 

89*6 

943 

99*8 

105*0 

110*6 

116*5 

3 22*3 

128*3 

134*3 

1402 

146*7 

152-7 

159*1 

10V5 

172*2 

178*7 

185*4 

Mere. .. 

. 842*4 

0‘5 

J9 4 

38*2 

65*5 

70*0 

78*1 

77*4 

70*2 

69*5 

79 1 

927 

109*5 

126-4 

145*9 

163*0 

178*6 

190-1 

Jup. ... 

33*8 

36*1 

38*4 

40*7 

43*1 

45*5 

47*9 

50*2 

52*5 

5i*8 

56*9 

69*0 

60*9 

62*6 

64*2 

65*5 

66*5 

67-3 

Ven. 

12*4 

24*9 

370 

49*5 

63*2 

73*0 

85*7 

97*6 

109*9 

121*3 

1333 

144*6 

150*3 

108*0 

178-8 

189*8 

200*5 

210*1 

Sat. 

202 

21*5 

22-8 

24*2 

25*5 

20*8 

28*1 

293 

30*5 

31*6 

32*3 

33*1 

33*0 

84*1 

34‘4 

34*7 

34*4 

34*0 

Eng. date ... 

Ap 12 

Ap 22 

My’2 My 12 My 22 

Je 1 

Je 11 

Jo 21 

JI 1 

jl n 

Jl 21 

Jl 31 Avi 10 

An 20 

An 30 

8 9 

S 19 

S 29 

1883 Mars ... 

3303 


346*0 

353y 

1*2 

8*8 

16*1 

235 

30*8 

37*9 

44*8 

61*7 

58*2 

64*0 

71-2 

77*4 

83*4 

89*2 

Meic. ... 

3568 

15*3 

32 9 

48*1 

58*1 

59*5 

52 0 

49*8 

57*3 

71*0 

87*7 

105*6 

124*0 

141*9 

158-0 

171-2 

177*9 

175*1 

Jup. ... 

62*9 

63*5 

65*4 

67*4 

69*5 

71*6 

74*0 

76*2 

78*0 

80*9 

83*2 

86*5 

87*6 

89*9 

91-9 

93*8 

95*6 

97*1 

Ven. ... 

319*L 

331*0 

313 0 

355*0 

6*9 

18*8 

308 

48*0 

55*1 

67*2 

80*1 

91*5 

103*6 

115*9 

128*2 

1406 

1531 

165*4 

Sat. 

32*5 

33*8 

35*1 

36*5 

37*8 

39*1 

40*5 

41*8 

43*1 

443 

45*4 

40*4 

47*6 

48*0 

48*4 

48‘9 

48*9 

48*8 

Eng. dat/G ... 

Ap 11 

Ap 21 

My 1 

My 11 My 21 

Mv 31 

Je 10 

Je 20 

Jp SO 

Jl 10 

Jl 20 

Jl 20 

An 9 Au 19 

An 29 

S 8 

S 18 

S 28 

1881 Mars .. 

108*5 

108*3 

112*1 

136*3 

120*9 

125-8 

181*0 

134*5 

J420 

147*9 

.153*0 

159*8 

166-2 

172*4 

179-0 

185*4 

392*1 

190*0* 

Mac. ... 

10 *7 

26*4 

377 

40*6 

34*6 

30*3 

36*9 

49*0 

05*2 

833 

101*0 

120*2 

137-2 

151-5 

160* L 

160*2 

152 6 

150*4 

Jup. ... 

91*2 

92*0 

93 1 

94 4 

96*0 

97*8 

99*7 

101*7 

103*8 

106*0 

308*2 

110*4 

112*7 

114*9 

117*1 

119 3 

121*4 

123*5 

Ven. ... 

442 

65*1 

65*1 

74*6 

83*4 

90*2 

95 1 

97'2 

95*5 

89*9 

<S4*2 

79*6 

8i*a 

83*8 

90*0 

08'4 

107-5 

117*9 

Sat. 

46*4 

46 7 

48*0 

49 2 

605 

61*8 

63*1 

54*4 

55*7 

571 

58*3 

59*4 

606 

6.1*4 

62*2 

63*0 

63-2 

63-6 

1865 Mars ... 

3468 

354*5 

2*2 

9*6 

17*3 

24*6 

31*9 

39*2 

46*2 

53*1 

60*1 

66*7 

73*5 

79*9 

865 

92*7 

98*9 

105-0 

Merc. ... 

16*6 

21*9 

10*9 

11*1 

14*5 

‘26*7 

42*5 

60*6 

796 

98*0 

115*7 

131*0 

141*9 

1440 

137-8 

133*0 

138*0 

150*3 

Jup. ... 

122*4 

122*2 

122*3 

12^*7 

123 4 

1245 

125*8 

127*2 

123*9 

1307 

132-7 

134*7 

136*9 

139*1 

141*2 

1435 

145-7 

147-9 

Von. ... 

353*8 

8*3 

18*6 

30*9 

432 

55*7 

07*6 

79'9 

02*1 

104*3 

116*7 

128*8 

140*9 

152*9 

165*0 

1770 

1891 

201*2 

Sat. ... 

58*4 

59*5 

60*7 

61*8 

63*1 

64*4 

65*7 

67*0 

68*4 

69*8 

711 

72*3 

735 

74*5 

75*5 

76*5 

77-0 

77*5 

3 886 Mars t.. 

139*9 

134*1 

135*2 

137*5 

140*4 

146*2 

148*6 

15*1*1 

158 2 

163*4 

169*3 

1750 

181*1 

187*4 

193-8 

200*4 

207-1 

218*0 

Merc. 1.. 

359*4 

352*4 

354*2 

4*9 

20 1 

37*9 

56*1 

79*0 

92*9 

100*9 

121 *3 

110*4 

121*9 

115*8 

119*0 

1301 

1451 

162 2 

Jup. ... 

155*5 

1545 

153*6 

352*9 

152*8 

152*9 

153*1 

153*3 

154*8 

150*0 

167-4 

1590 

161*0 

162*0 

164*8 

160*9 

109-1 

171-2 

Ven. ... 

314*8 

824-1 

332*6 

343-1 

3641 

4-9 

36*8 

27*2 

38*9 

50*7 

62*4 

74*3 

86*2 

98*1 

110-4 

122 0 

134*8 

147*1 

Sat. 

71 7 

72 6 

73*5 

74*5 

75*7 

76*9 

78*1 

70*5 

80*9 

822 

83 5 

84*8 

86-2 

87*3 

88*4 

89-5 

96*3 

91'1 

Eng. date ... 

Ap 12 

Ap 22 

My 2 My 12 My 22 

Je I 

Je 11 

Je 21 

Jl 1 

Jl 11 

Jl 21 

Ji 31 An 10 

An 20 

Au 30 

8 9 

S 19 

S 29 
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2*4 

102 

17 f 4 

24*8 

32*0 

89*1 

40*3 

53*4 

00*3 

672 

73-8 

80*5 

87‘0 

93*6 

100*0 

100*4 

112*6 

118*8 

Merc. ... 

8346 

348*2 

357*6 

lo*3 

33*9 

53*0 

715 

88*3 

301*6 

108’5 

105*0 

98*8 

109-6 

109*6 

124*1 

141*0 

158-8 

176*4 

Jup. ... 

189*6 

188*2 

186*8 

185*8 

184*6 

188*7 

183*0 

182*9 

182*8 

183*2 

183*9 

184*8 

1H6*0 

187*0 

189 l 

190*9 

192*8 

194*8 

Ven, ... 

3 )*8 

42*7 

64*8 

66*6 

77*7 

89*6 

100*7 

111*7 

122*2 

1824 

141*7 

150*2 

1670 

101*9 

104-3 

104*5 

150*8 

150*0 

Sat. 

85*2 

860 

86*7 

873 

88*4 

89*5 

90*6 

91*7 

93 3 

94*4 

95*7 

97*0 

93*4 

99*7 

101*0 

102-2 

1032 

104*2 

Eug- date ... 

Ap 11 

Ap 21 

My 1 My 11 My 21 Mv 31 

Je 10 

Je 20 

Je 80 

Jl 10 

Jl 20 

Jl 30 

Au 9 

An 19 

A n 29 

S 8 

S 18 

S 28 

1888 Mara ... 

1-8*1 

174*7 

172*0 

309*9 

169*6 

170*6 

172*8 

175*8 

1794 

183*7 

188*6 

193*7 

209-5 

205*6 

211-5 

217*1 

224 4 

231*1 

Merc. ... 

3559 

3526 

10*7 

297 

4S6 

65*0 

80*4 

8^*3 

88*6 

81*3 

80*1 

88*6 

102*5 

1195 

137 3 

155-2 

172*4 

187*8 

Jnp. ... 

228*4 

222*5 

221*5 

2202 

219*0 

217*6 

216*4 

216*2 

214*3 

213*7 

2134 

213 4 

213*8 

214-4 

2153 

2165 

218 0 

219*7 

Ven. ... 

833*7 

34 *0 

0*2 

12*7 

24*7 

37*0 

49*3 

01*6 

736 

801 

98 2 

1105 

122-9 

134*9 

147*4 

159*5 

172*0 

184*7 

Sat, ... 

99*0 

99*4 

99*8 

100*3 

101*2 

102*1 

U2*9 

1041 

105*3 

106*5 

107*9 

109*2 

1105 

1118 

113*0 

1143 

115*4 

116*5 

1889 Mars ... 

17*5 

24*7 

31*8 

389 

45*9 

53*0 

59*7 

66*5 

73*4 

80*1 

86*0 

93*2 

99*8 

100*1 

118-2 

118*9 

125-1 

131*5 

Merc. ... 

348*3 

7*0 

26*8 

4i*4 

58*9 

69*3 

70*7 

64*0 

60*7 

67*8 

81 1 

97*6 

1155 

1388 

151 0 

16H 9 

180*6 

187‘1 

Jup. ... 

255*7 

255*9 

255*9 

256*4 

264*7 

253*7 

262*6 

261*1 

249*7 

248*5 

247*3 

246*3 

245*7 

245*3 

2452 

245*6 

210-2 

247*1 

Ven. ... 

2v2 

23*5 

19*8 

14*4 

1*2 

12 1 

16*8 

22*8 

31*5 

40*7 

52*0 

010 

71*9 

82*9 

94*5 

96-0 

117*9 

129*9 

Sat. 

112*9 

113*0 

113*1 

113*3 

114*1 

1148 

115*4 

116 6 

117*6 

118*6 

119*9 

121*2 

122*4 

1237 

1250 

126*8 

127*5 

128*7 

Enff. date ... 

AP 12 - 

\p 22 

Mv 2 My 12 My 22 

Je 1 

Je 11 

Je 21 

JU 

Jl 11 

Jl 21 

<T1 SI An 10 

An 20 

Au 39 

8 9 

S 19 

S 29 

1690 M«r» — 

230*0 

230*8 

280*6 

229*4 

226*9 

224 3 

221*4 

219*5 

2185 

2187 

220*3 

223 0 

220-5 

230*9 

235 7 

241*2 

247 1 

258*1 

Mero. ... 

3*0 

21*0 

36*8 

48*4 

51*9 

45*8 

414 

46*7 

59 l 

75*3 

93*3 

111*9 

130 0 

1469 

161*2 

169-9 

169 7 

162*7 

Jnp. ... 

2859 

287*3 

2883 

289*1 

289*4 

2896 

289*3 

288*0 

287*8 

286*7 

285*3 

284*0 

2826 

281*4 

280*3 

279-5 

279*0 

278 7 

Ven. ... 

33*2 

25*5 

37*5 

50*0 

62 1 

74*3 

862 

98*3 

110*3 

121 8 

1335 

145*! 

156*6 

167*9 

179 3 

189*9 

200*2 

209*8 

Sat. ... 

1268 

126*6 

120*4 

120*3 

1268 

127*2 

1277 

1286 

1295 

130*3 

131*5 

132*7 

134*0 

135*3 

1366 

137‘8 

139*0 

140*2 

Meab. Vrish. Mith. Kftt. 

Sim. 

Kan. 

TuI. 

Vrsch, 

Dhan. Mak 

. Knm. Min 

i. Asvn. Bhar. Krit, Rohi. Mrig. Ardh. 

Punar. 

Push, 

Aale^- 

30 60 90 120 

160 

180 

210 

240 

270 

300 

33(J 

i 36C 

i 13-3 26-7 40 0 638 

667 

80-0 

98*3 

106*7 

1200 




TABLE V-B.—GEOCENTRIC PLACES OF PI/ANETS 


V Bw » c oin. » 

Mars, A D. 1637—A.D. 1999 ; Mercury, A.D. 1645—A.D. 
fJaturu, A.X). 1017—A.D. 1999— cont. 


180 

190 

200 

210 

220 

230 

240 

0 8 

'0.18 

0 28 

.N 7 

N 17 

N 27 

D 7 . 

166*8 

173*4 

179*8 

186*5 

193*0 

199*9 

206*4 

161*1 

177*1 

194*3 

211*7 

228*3 

243*1 

254*0 

274*5 

275*1 

276*2 

277*4 

278*9 

280*7 

282*5 

358*7 

171*0 

183*4 

196*4 

20S*5 

221*2 

2327 

334*3 

888*7 

333*1 

332*5 

332*4 

332*3 

332*2 

O 9 

0 19 

0 29 

N- 8 

N 18 

N 28 

D 8 

82*5 

31*5 

29*3 

20*6 

24*1 

22*3 

20*8 

172*7 

190*3 

206-4 

223*6 

236*0 

•241*0 

288*0 

309*9 

809*4 

309*2 

309*4 

309*9 

310*7 

311*8 

15 )*2 

150*3 

153*5 

159*8 

167*5 

176*9 

180*4 

848*6 

347*8 

347-1 

346*3 

345*9 

345*5 

345*2 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

179*2 

186*0 

192*0 

199*4 

206*2 

213*2 

220*0 

187*8 

204*0 

217*4 

224*9 

224*0 

21.6 3 

214*4 

350*4 

340*0 

347*8 

346*7 

346*0 

345*5 

345*5 

190*2 

208*6 

221*0 

233*3 

24G*0 

257*3 

270*1 

3*4 

2‘6 

1*8 

0*9 

0*3 

359*7 

359*2 

73*0 

76*9 

80*2 

82*5 

83*8 

840 

82*8 

198*3 

207*9 

209*5 

202*i 

198-2 

203*1 

215*4 

31*2 

30*1 

28*9 

27*6 

26*2 

24*9 

23*7 

141*5 

153*6 

365*6 

178*0 

190*3 

202*8 

215*2 

18*5 

17*7 

10*9 

16*0 

15*8 

14*6 

13*8 

192*2 

199*0 

205*9 

212*9 

219*9 

227*1 

234*3 

194*1 

189*1 

182*9 

185*5 

196*3 

210*8 

227*1 

67*7 

67*7 

67*4 

66*9 

00*0 

64*8 

G3*5 

219*7 

228*0 

234*0 

239-3 

23«*9 

235*6 

229*1 

33*6 

32-9 

32*3 

31*5 

30*6 

29*9 

28*9 

.0 9 

0 IP 

0 29 

N 8 

N-18 

N 28 

D 8 

94*8 

100*0 

104*8 

109*3 

118*1 

116*4 

119*0 

167*8 

107*1 

176*8 

190*5 

206*7 

224*1 

241*2 

98*3 

99*6 

100*5 

100*9 

101*1 

101*1 

100*5 

177*9 

190*4 

202*8 

215*2 

227*9 

240*5 

253*0 

48*7 

48*1 

47*5 

47*0 

46*2 

45*4 

445 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

205-9 

212*8 

219*8 

226*9 

234*4 

241*8 

249*2 

157*4 

170-5 

186*6 

203*7 

221*1 

237*5 

252*3 

125*4 

127*1 

128*7 

130*0 

131*2 

132*0 

132-7 

128*2 

139*6 

150*6 

162*2 

173*9 

186*1 

198*1 

03*7 

63*4 

63*1 

03*5 

61*9 

61*2 

60*4 

110*8 

116*6 

122*1 

127*4 

132*5 

137*3 

141*7 

165*8 

182*9 

200*4 

217*3 

232*7 

244*9 

250*2 

150*0 

1520 

154*0 

155*0 

157*7 

159*2 

160*6 

213*0 

224-9 

236*5 

248*1 

259*7 

270*8 

280*8 

78*0 

77*9 

77*8 

77*8 

77*2 

70*6 

76*1 

220*9 

228*0 

235*2 

242*5 

249*1 

257*5 

266*1 

178*9 

197*0 

2)3*1 

226*3 

234*1 

233*0 

225*8 

173*4 

175*6 

177*8 

179*9 

182*0 

184*0 

185*9 

159*4 

171*7 

184*1 

196*7 

206*3 

221*8 

234*3 

91*8 

92*0 

92*2 

92*4 

92*1 

91*8 

91*4 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

124*9 

130*8 

136*6 

142*3 

1.48*0 

153*0 

158*9 

193*2 

207*5 

217*2 

218-4 

211*5 

207*1 

212*0 

196*9 

199*1 

201*3 

203*5 

206*7 

207*9 

2101 

147*7 

148*4 

152*4 

158*9 

167*4 

176*0 

180*8 

105*1 

105*5 

106-0 

106*4 

106*4 

106*3 

106*2 

O 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

238*3 

245*3 

252*5 

259*8 

207*3 

274*9 

282*4 

199*3 

208*3 

198*1 

192*1 

194*0 

205*1 

219*7 

221-4 

223*4 

225*5 

227*5 

229*9 

2320 

23+*3 

190-7 

209*1 

221*5 

233*8 

245*9 

258-3 

270*5 

117-6 

118*4 

119*1 

119*8 

119*9 

1201 

120-3 

137-5 

343*7 

149-8 

155-9 

101-9 

107-7 

173*7 

185-3 

177 0 

176-8 

1860 

1997 

2160 

233*3 

248-3 

249-8 

251*4 

253-2 

255 2 

2573 

259-4 

1421 

1540 

166 2 

178*6 

190-9 

203-4 

215*8 

1298 

1307 

131*6 

132*5 

1330 

1334 

133*8 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

259-7 

266-2 

2731 

2801 

2872 

294*5 

301-8 

159*6 

166-9 

179*8 

195-6 

212 7 

230*1 

246*7 

279*0 

279-5 

2803 

281-5 

232 9 

28+*4 

286-2 

219*0 

2260 

232*6 

2858 

235*3 

23! 8 

225-L 

141*5 

142-5 

143*5 

144*5 

145-0 

145-9 

140-5 


1999 ; Jupiter, A.D. 1656— AD. 1999 ; 


270 280 290 300 


Ja 6 Ja 16 
226*9 233*8 
245*0 249*6 
288*9 291*3 
271*8 284 3 
333*7 334-5 


D 18 
207 
230*6 
313*2 
197*2 
345*4 


D 28 
22*1 
231*2 
314*8 
208*2 
345*7 


1880 


Ja 7 
24-2 
241*1 
316*6 
219*7 
346*0 


Ja 17 
26*9 
25.V3 
318 6 
231*5 
346*7 


Ja 26 
240-7 
269-7 
293*5 
296*9 
335*4 

Ja 27 
30*3 
271*9 
320*8 
243*4 
347*4 


F 5 
247-7 

275*8 

295:8 

309*6 

336*2 

F 6 
84*3 
289-6 
323*1 
255*4 
348*1 


1881 


80-3 76*8 1882 

230*9 247*9 
22*8 22*2 


359*0 859-5 0*1 06 


13*4 13*1 


241*6 

244*7 

62-2 

224*2 

28*4 

D 18 
120*4 
257*8 
99*8 
265*7 
43*8 

D l7 

256*3 

263*1 

138*0 

209*7 

69*6 

145*3 

246*6 

161*7 

290*6 

75*2 

272*9 

223*1 

187*7 

247*1 

90*6 

D 18 
163*8 
224*7 
212*2 
197*5 
105*6 

D 17 
290* L 
236*4 
236*5 
232*7 
119*0 


249*0 

261*8 

60*8 

223-4 

27*8 

D 28 
121*1 
271*7 
98*8 
278*2 
43*1 

D 27 
264*4 
2G6*0 
132*7 
222-7 
58*8 


239*4 

162*6 

299*5 

74*3 


230*5 

189*2 

259*8 

89*8 

D 28 
168*7 
240*1 
214*1 
208-7 
105*0 

D 27 
297*1 
253*9 
238*8 
294-8 
119*5 


1883 


1884 


73-2 

265*2 

21*9 

2529 

12-8 

256*5 
277*9 
59-6 
225-5 
27 3 

Ja 7 
120-6 
280*8 
97*5 
290*7 
42*3 


70*2 

282-6 

21-9 

2655 

130 

2642 
291-2 
58-5 
231 4 
27*2 

Ja 17 
118 5 
28 L *7 
96-i 
303-1 
42*0 


67*9 
298-3 
22*4 
278 3 
132 

271-7 

298*5 

57-7 

288-8 

272 

Ja 27 
1156 
274 2 
94*8 
315*4 
41*7 


66*9 

3106 

28*1 

290*9 

13-5 

279*4 

.296*8 

57*2 

247-7 

27-2 

F 6 
111-8 
271-2 
93*5 
327*7 
41*4 


Ja 6 Ja 16 Ja 26 F 5 

188 5 272*2 279*7 237*7 295*5 

260*2 254*7 258*5 270*1 

132*4 131-8 130-7 129*4 

235*0 2+7*5 259*9 272*5 

57*9 67*4 56-8 56*2 


73*5 72*8 72*1 71*3 


89*1 88-3 87*5 866 


1888 


1889 


Ja 7 
173-2 
257*3 
216-1 
220*1 
104.3 

Ja 6 
305*5 
271-2 
2 + 1*0 
306*5 
119’1 


Ja 17 
177-2 
274 8 
217 9 
2320 
103-5 

Ja 16 
313-3 
287*4 
2+3*2 
3180 
118*4 


Ja 27 
180*9 
292-2 
219*5 
2439 
102*7 

Ja 26 
321*0 
300*8 
245 3 
329-7 
117-7 


F 6 
183*8 

307- 9 
221*0 
256*0 
101*8 

F 5 
328*7 

308- 2 
247-3 
3404 
116*9 


1890 


D 18 
309 3 
261*6 
288*3 
2211 
146 6 


D 28 
316-5 
272*4 
290-4 
22<V 9 
146 7 . 


1891 


Ja 7 
323*9 
275*3 
292*6 
2244 
146-7 


Ja 17 
831*3 
269*2 
294*9 
230*5 
146*3 


Ja 27 
838*0 
264*1 
297-2 
238'4 
145*9 


F 6 
346*0 
268*1 
2995 
247*5 
145-5 


Mag. 

133*3 


F. Phal. 
146*7 


U. Phal, Haata. 
160*0 173*3 


Ghi*. 

186*7 


Svati, Vifca. 
200*0 213*3 


AntiK Jyeah. Mala. 
226*7 240*0 253*3 


P. Ash. IT. Apb. 
206*7 280*0 


203*3 


310 

320 

330 

340 

350 

383 

F 15 

F 25 

Mr 7 

■ Mr 17 

Mr 27 

Ap 6 

2o 4*8 

261*7 

279 0 

2761 

283*4 

290*8 

293*1 

311*3 

32^*3 

340*2 

0*6 

9*6 

298-3 

31)0*6 

303*0 

305*3 

307*6 

309*7 

821*8 

334*5 

347*0 

35 

11*5 

23*5 

337*4 

338*6 

339*8 

341*1 

342*4 

843*7 

F 16 

F 26 

Mr 7 

Mr 17 

Mr 27 

Ap 0 

38*9 

43*6 

48*6 

53*9 

59*2 

047 

307*6 

324*8 

339*0 

351*0 

35.1*6 

3+5*0 

32V+ 

327*7 

3301 

832*5 

334*9 

337*4 

267*7 

279*9 

291 9 

304*1 

316*4 

328*8 

349*2 

350-3 

351-4 

3527 

354*0 

855*3 

F 15 

F 25 

Mr 7 : 

Mr 17 

Mr 27 

Ap 6 

2709 

278-0 

286*2 

293-8 

301*4 

309*2 

318*8 

330*2 

3339 

328 3 

322*9 

3270 

353*7 

355*8 

358*2 

0-3 

2*5 

4*8 

351*2 

1*9 

10-6 

19 0 

25*4 

29*6 

1*5 

2*4 

3*4 

4-8 

5 8 

7*1 

67'4 

68*8 

71*3 

74*4 

78-2 

82*2 

316-2 

312*5 

305*9 

307*3 

318*3 

333*3 

24*1 

25*5 

27*0 

28*8 

307 

32*8 

303-5 

3160 

328*6 

341 0 

853*1 

6*0 

14’4 

15*2 

15 9 

17 0 

18*1 

19*3 

287*2 

294*9 

302*8 

3106 

818*7 

3263 

289*4 

288*5 

297-6 

311*0 

328-6 

3+7*1 

57*0 

57 2 

57-7 

68-6 

597 

61*0 

257-3 

267*7 

278-7 

2900 

301*8 

313*3 

27 7 

28-3 

28-9 

29-9 

30*9 

81*9 

F 16 

F 26 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

107*9 

10F8 

102*4 

101*9 

102*4 

1048 

277-6 

290-6 

306-8 

324*7 

343 8 

1*3 

92*4 

91*5 

90*8 

90*5 

90*4 

90*9 

339*7 

361*9 

3*7 

15*6 

27*3 

38*3 

41*7 

42*0 

42*2 

43*0 

43*8 

44*7 

F 16 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

303*4 

311*3 

319*1 

326*1 

334*9 

342*7 

286*5 

302*8 

321*0 

389*1 

356*4 

11*0 

128*2 

120*9 

126*6 

124*4 

123*4 

122'6 

285*0 

297*0 

309*8 

322*4 

334*8 

347*2 

50*2 

56*2 

66*2 

56*8 

57*4 

57*9 

150*0 

146*8 

143*0 

139*2 

1362 

l&+\5 

299*3 

317*4 

334*4 

3497 

0*4 

2*5 

1621 

161*2 

100*0 

1587 

157*5 

156*1 

309*6 

303*1 

299*6 

300*2 

303 9 

3100 

71*0 

707 

70*4 

70*8 

711 

71*4 

319*7 

327-6 

335-5 

343*6 

350*8 

358*5 

313*3 

328*7 

340*1 

344*4 

3389 

333*3 

1934 

193*4 

192-9 

192-3 

191 3 

1901 

3225 

335-2 

3477 

0*0 

12*6 

24*1 

861 

85-6 

850 

85*0 

85-0 

85*0 

F 16 

F 26 

Mr. 7 

Mr 17 

Mr 27 

Ap 0 

186*0 

187-4 

187-3 

185'9 

182*9 

179-6 

3205 

326-4 

322-5 

3160 

3176 

328*1 

2221 

223 0 

2237 

2240 

224*1 

223*0 

268 2 

280*5 

2920 

3047 

3170 

329-4 

101*1 

1004 

99-7 

995 

99'2 

98*9 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

3362 

3440 

351*4 

358*9 

6-3 

137 

306-7 

299*4 

298-7 

307*1 

321*6 

338-0 

249*1 

250-9 

252*3 

253*6 

254-6 

255-4 

351 3 

1*0 

10*3 

18 3 

24*5 

27*8 

116 1 

115-3 

114*4 

113 9 

113 5 

1129 

211-0 

2159 

2101 

223*9 

226*8 

229*1 

279*9 

287*4 

300*3 

306*6 

334*6 

353*3 

275*5 

277*7 

2798 

281*7 

283*7 

285*2 

304-1 

316*7 

329*2 

341*7 

354*2 

6*6 

130*6 

129*8 

129*0 

128*3 

127*G 

127*0 

F 16 

F 26 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

3*3*2 

0*8 

7*5 

14*5 

217 

28*4 

279-5 

295*1 

312*6 

331*0 

349*2 

6*3 

3019 

304-3 

306*7 

309-0 

3113 

313*5 

2575 

267*9 

279*0 

290 3 

301'S 

313-6 

144 7 

143 9 

143 2 

1424 

141-6 

. 140*8 

, Dan. 

Satab. 

P. Bhad. U. 

Bhad.’ 

Revati. 

306*7 

320*C 

> 333* 

3 

346 7 

860*0 




Geocentric Places of Mars, Mercery, Jupiter, Venus and Saturn for every tenth day of current cycle. 


Venus, A.D. 1765-A » IB&9 ; 


Day of ES.Y. 

O 

10 

ao 

30 

40 

50 

60 

70 

80 

SO 

100 

HO 

120 

130 

140 

150 

160 

170 

Kng. date ... 

Ap 12 An 22 Mv 2 My 12 My 22 

Je 1 

Je 11 

Je 21 

Jl 1 

J 111 

Jl 31 Jl 31 

Au 10 Au 20 An 3< 

) 8 9 

8 19 

S 29 

1891 

Mars ... 

821 

39*2 

45*9 

637 

59*4 

66*2 

72*9 

79*3 

85*8 

92*4 

98*9 

105*4 

111*8 

118*4 

124*6 

1309 

137 2 

143-6 


Hero. ... 

14 7 

27*4 

32 5 

28*3 

22*1 

25*8 

87*2 

53*0 

71*0 

89*7 

108*2 

125*7 

140*9 

151 *4 

153-0 

147*4 

142*6 

1479 


Jap. ... 

8147 

316*7 

318*5 

320*2 

321*7 

322*9 

323*9 

324 6 

324*8 

3247 

824*4 

3237 

322*0 

321*4 

320*1 

318*8 

3174 

310-2 


Yen. ... 

319-9 

331*8 

345 6 

355*6 

• 7.7 

196 

317 

43*8 

55*9 

68*0 

80*3 

923 

104*0 

1187 

129*0 

141*4 

153*8 

1661 


Sat, ... 

1405 

140*1 

139*7 

139*5 

1397 

1399 

140*0 

140*7 

141*5 

142 1 

143*2 

144*2 

145*3 

146*6 

1477 

149*0 

150*3 

151*6 

Eng. date ... 

Ap 11 Ap 21 My 1 My 11 My 21 My 31 

Je 10 Je 20 

Je 30 

J1 10 

Jl 20 Jl 80 

Au 9 

An 19 Au 2S 

l 8 8 

S 18 

8 28 

3592 

Mars ... 

262 9 

289*0 

2741 

278*4 

282*9 

286*9 

290*1 

293*4 

204*3 

294*5 

204*0 

2908 

287*3 

2803 

284*7 

285*2 

286-7 

289-2 


Merc. ... 

131 

10*8 

87 

4*8 

15*8 

30*5 

48*4 

67*1 

86*0 

103 7 

119*9 

132*4 

137*0 

132*5 

128*0 

1287 

139 9 

1547 


Jup. ... 

342*7 

3460 

347*3 

349*6 

3517 

353*7 

355*5 

357*2 

358*5 

3597 

0*6 

1*1 

1*3 

ri 

0*6 

3597 

358-6 

357*3 


Ven. ... 

44*6 

552 

65*3 

75*4 

82*8 

89*3 

04*0 

94*4 

91*9 

857 

80*1 

77*2 

78*3 

829 

89'5 

98*3 

1077 

xtm 


Sat. ••• 

164*1 

153*5 

1530 

152*4 

152*3 

152 3 

162*2 

152*7 

1533 

1537 

154*0 

155*5 

156*4 

157*5 

158-6 

1598 

1011 

182*4 

1893 

Mars ... 

47*0 

63*3 

59*9 

66*3 

72*7 

79*1 

85*5 

92*0 

98*3 

3047 

111*1 

117 3 

1287 

130*2 

130-5 

142*8 

1493 

1557 


Merc. ... 

340*0 

344*8 

3532 

7*9 

25*4 

44*0 

63*1 

81*4 

98*5 

112*1 

1190 

1168 

109*2 

109*5 

119*5 

133*8 

150-5 

108*2 


Jup. ... 

10*2 

12*6 

15*0 

174 

19*7 

21*1 

24*4 

26*6 

28*6 

30*6 

82*3 

33*9 

35*3 

36*3 

37*0 

37*3 

37*6 

372 


Ven, ... 

364*6 

7*1 

19*0 

31*3 

44*0 

56*3 

68 5 

807 

92*9 

105* l 

117*5 

129-6 

141*6 

1537 

165*6 

177*8 

189-8 

201*6 


Bat. ... 

167 4 

166 7 

166*0 

165 4 

1651 

164*8 

164*5 

164*7 

164*9 

165*2 

160*0 

160*8 

167*5 

168-6 

169-7 

170*7 

171*9 

173*1 

Beg data ... 

Ap 12 Ap 22 My 2 

My 12 

My 22 

Je 1 

Je 11 

Jo 21 

Jt 1 

J 1 11 

Jl 21 Jl 31 

Au 10 

Au 20 

Au 80 

3 9 

8 19 

S 29 

1894 

Mars ... 

286*7 

293*7 

300*4 

307*4 

314*2 

320*9 

327 4 

333*9 

3399 

345*9 

851 2 

356*0 

0*2 

3*8 

6-2 

7*4 

7*2 

5*0 


Merc. ... 

332*8 

346*8 

2*7 

21*1 

40*2 

590 

76*3 

91*0 

100*0 

09*2 

92*1 

904 

98*0 

112*6 

128*3 

146*8 

164*8 

181*9 


Jup. 

37*7 

39 8 

420 

44*4 

46*7 

49*1 

61 6 

53*8 

56*1 

584 

60*7 

02 7 

64*8 

66*6 

682 

09*6 

70*8 

71*0 


Ven. ... 

314*3 

3230 

332*8 

343*3 

353*9 

5*1 

16*4 

27 7 

39*2 

51*3 

63*0 

74*8 

80*8 

98*7 

UO‘9 

128 2 

135*5 

147-6 


Bat. ... 

180*4 

179*6 

178*8 

178 1 

177*0 

177*1 

176*6 

176*6 

1767 

176*7 

177*2 

1777 

178 3 

179*2 

180*1 

181*0 

1822 

183*4 

Etur. date ... 

Ap 12 

Ap 22 My 2 My 12 My 22 

Je l 

Je 11 

Je 21 

J1 1 

ji n 

Jl 21 Jl 31 

Au 10 An 20 Au 30 

S 9 

8 19 

8 29 

1895 

Mars ... 

61*7 

67*8 

737 

79*8 

859 

91*9 

P 8*2 

104*4 

110 5 

110*9 

122*9 

12-93 

135*6 

142*0 

148-4 

1547 

161*4 

107*8 


Merc. ... 

340*4 

35S'u 

173 

360 

54*0 

093 

79*8 

81*5 

74*8 

71*5 

78*3 

91'2 

1077 

125*2 

143*6 

101*0 

177*1 

189-9 


Jup, ... 

65*8 

67*4 

69*2 

71*1 

731 

75 2 

775 

797 

82*1 

84*4 

86*6 

890 

91*2 

933 

95*4 

97*4 

993 

100*9 


Ven. ... 

31*3 

43*1 

55 3 

60*7 

78*4 

89-3 

100*8 

111*8 

122*1 

132*1 

141*4 

149-6 

156*2 

160*6 

1617 

158*9 

152*9 

1475 


Sat. ... 

1930 

1922 

191*4 

190*6 

190 0 

189*4 

188*7 

188*5 

188*4 

188*1 

188*4 

188-7 

189*0 

189*8 

1907 

191*5 

192*0 

1987 

Eng. fate ... 

Ap 11 An 21 My 1 My 11 My 21 My 31 

Je 10 Je 20 

Je 30 

Jl 10 

JI 20 Jl 30 

Au 9 Au 19 Au 29 

S 8 

8 18 

S 23 

1896 

Mars ... 

306*0 

313*5 

321*1 

328*5 

338*1 

343*6 

8509 

358*2 

5*1 

12*2 

18*7 

25*4 

317 

37*6 

43*4 

48*5 

533 

67 r 6 


Merc. ... 

354*7 

* 13*2 

31*4 

473 

59*2 

63*0 

57*5 

62*3 

57*1 

69*8 

85*6 

103*6 

121*9 

140*2 

156*6 

170*8 

179-3 

179*2 


Jup. ... 

95*4 

961 

970 

98*3 

99*8 

101*5 

103*3 

106*4 

1074 

109*5 

111*7 

113*9 

116*2 

118*4 

1207 

122*9 

124-9 

127-1 


Ven. ... 

336*4 

348*6 

0*9 

13*4 

254 

37*7 

49*8 

62*2 

74*4 

86*8 

98*9 

111*2 

123*4 

135*6 

148*1 

160*2 

1727 

185* j 


Sat. ... 

206*2 

204*4 

203*6 

202*9 

202*2 

201*5 

200*7 

200*4 

200*0 

199*6 

1997 

199*8 

200*0 

200*5 

201*3 

201*8 

202*7 

2037 

18»7 

Mars ... 

77*8 

83*0 

88*4 

94*0 

997 

105*3 

1112 

117*2 

123*0 

129*3 

1354 

141 5 

147*9 

154*2 

180*6 

167*2 

173*6 

180-2 


Merc. ... 

8*8 

25*3 

38*2 

44*5 

39*8 

33*5 

38*5 

477 

03*3 

81*3 

100*0 

118*1 

135*0 

1507 

101*3 

163*6 

167*3 

152*5 


Jup. ... 

126*8 

126*6 

1265 

1267 

1274 

128 2 

129*4 

130*8 

1324 

134*1 

1301 

138*1 

140*2 

142*3 

144*4 

140*7 

148*9 

161-1 


Veil. ... 

268 

22*1 

15*4 

10*6 

8*8 

10*7 

158 

22*9 

313 

407 

50*8 

01*4 

72*0 

83*3 

94*9 

100*6 

118-5 

130*4 


Sat. ... 

217 1 

216*4 

215*7 

2149 

214*1 

213*3 

212*6 

212*1 

211*5 

211*0 

2109 

210*8 

2108 

211*2 

2117 

2122 

218*1 

214*0 

Khk. date ... 

Ap 12 Ap 22 Mv 2 My 12 My 22 

Je 1 Je 11 

Je 21 

J1 1 

Jl n 

Jl 21 Jl 31 

Au 10 Au 20 

An 30 

& 9 

S 19 

8 29 

1898 

Mare ... 

323*8 

331*6 

339*4 

347*0 

354*5 

2*1 

9*0 

16*9 

24*1 

31*2 

387 

44*9 

617 

58*2 

64*4 

70-5 

76*5 

82-0 


Merc. ... 

16 7 

24 *t 

2 1*7 

14*7 

15*5 

25*8 

409 

687 

77*3 

957 

113*6 

129*8 

142*3 

147*0 

1427 

135*8 

138*6 

149*0 


Jup. ... 

160*1 

159*0 

156*2 

157*3 

156*9 

156*9 

157*0 

1577 

153*1 

159*6 

160*9 

162*5 

164*3 

160*1 

168*1 

170*2 

172*3 

174-4 


Ven. j ••• 

13*8 

20*1 

38*4 

50 2 

627 

74*7 

86*8 

93*7 

110*5 

122*3 

134*0 

145*0 

157*0 

108*3 

179*3 

190-0 

200*3 

209*7 


Sat. L. 

2287 

228*1 

227*5 

226*9 

226*1 

225*3 

2246 

223 9 

223*2 

222*6 

2223 

222*0 

221*8 

222*0 

222*3 

222*6 

223*3 

224*0 

1>99 

Mars ... 

96*9 

100*4 

104*7 

109*5 

114*5 

119*8 

1252 

130*6 

1360 

142*4 

148*3 

154*6 

160*8 

167*1 

173*5 

180*0 

180*9 

198*5 


Merc. ... 

4*1 

356*6 

355*6 

40 

) 8‘6 

35*8 

542 

73*3 

91*0 

103*6 

121*8 

129*2 

126*5 

119*2 

119*9 

129*0 

148*6 

160*3 


Jup. ... 

194*2 

1919 

191*7 

190*3 

1891 

188*1 

1874 

187*0 

1870 

187‘2 

187*7 

188*6 

189*0 

190*9 

192*4 

194*2 

1961 

198*1 


Ven. ... 

3203 

33iA 

344*2 

350*2 

8*1 

20 2 

82*2 

44*4 

660 

68*0 

80*9 

92*8 

105*2 

117*3 

129*8 

142*0 

154*0 

106-8 


Sat. ... 

2401 

239*7 

239*3 

288*7 

2380 

237*3 

236*5 

235*8 

236*1 

234*3 

233*8 

233*4 

233*0 

233*0 

238*1 

233*1 

233*7 

234*3 

1900 

Mars .** 

340*6 

348*5 

356*0 

3*7 

11*3 

18*6 

25*9 

33 2 

40*5 

47*5 

54*2 

61*1 

67*7 

74*4 

80*8 

87*0 

93*3 

99*3 


Mtro. ... 

336*2 

342*6 

356*1 

18*0 

31*6 

607 

69*4 

86*8 

101*2 

1103 

110*3 

102*9 

100*9 

108*7 

122*0 

138*9 

166*0 

1713 


J:p. ... 

227*9 

227*2 

226*2 

225*1 

223*8 

222*4 

221*1 

219*9 

219*0 

2182 

2177 

217*6 

217-9 

218*4 

219*3 

22 0*4 

221*8 

223*3 


Ven. ... 

44*7 

65*1 

65*1 

74*3 

82*5 

8v5 

92*2 

92*5 

88*8 

823 

76*7 

74*9 

77*0 

82*0 

89*4 

977 

107*5 

117*5 


Sat. ... 

2511 

250*8 

2506 

250*3 

249*7 

249*1 

248*4 

2477 

246*9 

246*2 

245*5 

241*9 

245*2 

244*1 

2440 

243*9 

244*3 

244*8 

1901 

Mars ... 

121*6 

122*9 

1253 

128*4 

132*1 

136*3 

141*1 

144*1 

151*5 

1571 

1630 

168 8 

175*1 

181*2 

187-8 

194*3 

201*1 

208*0 


Merc. ... 

334*6 

350*5 

86 

27*4 

48*1 

64*3 

79*8 

90*6 

92*5 

85*8 

82*1 

88*6 

101*2 

117*5 

135*0 

153*1 

170*8 

180*7 


Jnp^ ... 

260*0 

260*3 

260*4 

260*1 

2595 

258*0 

257*4 

250*2 

254 9 

2535 

252 3 

251*0 

250*4 

249*8 

249*7 

2499 

250*3 

251 ) 


Ven. ... 

356*2 

7*6 

20 0 

32*3 

44*2 

56 9 

69*2 

81*3 

93*5 

1057 

118*1 

130*0 

142*3 

154*3 

108-3 

178*2 

190*3 

20 * 1*2 


Bat. ... 

26^2 

262*1 

262*1 

262*0 

251*4 

260*8 

260*2 

2594 

268*0 

257*9 

257*2 

256*6 

255*9 

255*7 

255*4 

255*0 

255*1 

255*4 

Eng. date ... 

Ap 13 Ap 23 My 3 My 13 My 23 

Je 2 Je 12 

Je 22 

J1 2 

Jl 12 

Jl 22 Au 1 

Au 11 

An 21 

Au 31 

S 10 S 20 

S 30 

1902 

Mars ... 

356*6 

40 

117 

190 

26*4 

337 

40*9 

47*9 

64*9 

617 

68*7 

75*4 

82*0 

88*5 

949 

101-2 

107*4 

112*6 


Merc— 

346*0 

46 

23*5 

417 

57*9 

70*2 

74*2 

<V 8*6 

63*2 

08*2 

79*6 

95*6 

113*6 

1315 

119-4 

166*0 

180*2 

188-8 


Jup. ... 

289*9 

291*4 

292*5 

293*5 

204*1 

294*2 

294*2 

2937 

293*0 

292*0 

2907 

2893 

287*9 

2807 

285-0 

284*6 

2*40 

2836 


Ven. ... 

318*6 

322*6 

333*0 

343*0 

353*9 

6*1 

16*4 

283 

39*0 

51*8 

03*3 

75*3 

87*3 

99 8 

111*4 

123*5 

136 1 

148*0 


Sat- ... 

273*0 

273*1 

273*3 

273*3 

273 1 

272*7 

272*3 

271*6 

2707 

270*0 

269*3 

268*6 

267*8 

267*4 

200*9 

266*3 

266-3 

2603 

Mesh, 

Vrish. Mifch. Kafc 

. Sim. 

Kan. 

Tal. Vracb. Dhan. 

Muk, J 

Kam. 

Mia. Asvn. Khar. JKrit. Kohi. Mrig. Ardh. 

Ptmar. 

Push. 

Asles. 

SO 

60 90 

' 120 

150 

180 

210 

240 

270 

300 

330 

300 

13*3 

26-7 

40-8 

68-3 

eo-7 

80*0 

933 

106*6 

120*0 


t 



V-B—<•«»<. 


Mars, A.D. 1637~A.D, 1999, Mercury, A.D. 1645—A.D. 1999, Ju'piter, A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999— cont. 
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270 

280 
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300 

3X0 320 330 

340 

350 

360 

0 9 

0 19 

0 29 

K 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

P 6 

P 16 F 26 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

M9’9 

156 2 

162*3 

108*9 

174*9 

181*3 

187*5 

193*7 

199-9 

1892 

206*1 

2124 

2187 

2248 

23C-9 237 0 

2132 

248*9 

254*8 

260*5 

}59 8 

175 2 

192*2 

209 7 

226 6 

2420 

254*2 

259 8 

2554 


248*5 

249*9 

259*7 

2742 

291*2 3091 

827 4 

3448 

359-9 

10*8 

2 

3)4*6 

314*3 

314*1 

3145 

315*2 

316*9 

3174 

3180 


320 7 

322*0 

3247 

326 9 

329*1 331 4 

333-9 

386 3 

338*7 

3441 

178*7 

191*2 

203*0 

216*2 

228*7 

241*3 

253*8 

266*5 

279*0 


291*5 

303*9 

8162 

328-3 

340-7 3527 

43 

16*2 

27*9 

38*8 

152 8 

153*9 
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167-7 

158*5 
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159*5 
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1591 

1589 

158*2 157*6 

150-9 

1561 

1558 

154-4 

• 0 8 

0 18 

0 28 

' N 7 

N 17 

N 27 

D 7’ 

D 17 

D 27 


Ja 6 

Ja 16 

Ja 26 

F 5 

F 15 P 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

2930 

297*4 

302*3 

307 5 

313*1 

3191 

325-3 

331*6 

3379 

1893 

344*3 

350*9 

357*5 

40 

10*6 17 2 

237 

30*5 

00*8 

433 

171 2 

188*7 

200*4 

2283 

2356 

242-9 
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232 3 


240 0 

253*8 
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287-7 

305 6 323*1 

338*7 
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349*8 

3561 
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851*3 

8508 
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3531 
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3561 

357*9 359-9 

2*0 

4*3 

6;5 

8*9 

128 5 

135)9 

350*9 

162*7 

1746 

188*0 

198 8 

211*2 

223 2 


286-8 

2483 

260 7 

275 3 

285-8 298*5 

310*6 

325*2 

335*6 

3472 

1636 

164*7 

1659 

1670 

1680 

1690 

1700 

170 5 

171*0 


171*5 

171 5 

17P6 

171*6 

171*1 170 0 

170*1 

169 3 

1686 

167*8 

1621 

168*6 

175*1 

181*4 

188*1 

194*6 

201*2 

207*7 

214*4 

1894 

2210 

2278 

234-6 

341*4 

248*2 255*1 

282 0 

269*0 

275,9 

2830 

185*8 

202*4 

216*6 

226*1 

227*4 

220 5 

216*3 

221*7 

233 7 


249*3 

266 5 

284*7 

301-7 

317*7 330*3 

336 4 

333*3 

3265 

327-5 

36*6 
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34*5 
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31*8 

30 5 
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. 28*2 

274 
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36*6 
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225-5 

237*0 

248*4 

259*7 
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2905 

299*1 
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811*1 

304*7 299*7 
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1742 

175*4 

176'6 

177*9 

178*0 

179-9 

181*0 

1817 

182*4 


183*2 

183 4 

183*6 

le3-7 

183*4 1 831 

1828 

182 1 

181*4 

180*8 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7. 

Ja 17 

Ja 27 

F 6 

F 16 P 26 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

3*5 

0*8 

358*4 

357*5 

357 4 

358*5 

0*3 

3*2 

6*6 

1895 

10*5 

14*7 

19*7 

24-9 

30*1 35*4 

411 

46*9 

52*7 

58-5 

.1971 

2080 

212 3 

207*5 

201*1 

203*3 

2141 

228*8 

245*6 


203*3 

280*5 

296*9 

310 3 

318*3 316 9 

307-0 

308*4 

3175 

381*4 

723 

72*4 

72 4 

71*9 

71*2 

70*1 

088 

07*4 

6 6-2 


649 

647 

627 

62*1 

61*8 61*8 

02*2 

62*8 

03-8 

65*0 

1599 

1724 

184-8 

1973 

209 9 

222*3 

235*1 

247*7 

2608 


272*9 

285*5 

290*4 

310‘S 

323*3 3360 

348-4 

0*8 

130 

24-0 

184*0 

185*8 

187*0 

188*2 

189*3 

190*4 

191*5 

192*3 

193*1 


1940 

194*5 

195*0 

193 4 

195*2 195 1 

1950 

194*4 

193-8 

193-3 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8’ 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

P 16 P 20 

Mr 7 

Mr 17 Mr 27 

Ap 6 

1742 

180-9 

187*7 

194-4 

201*1 

207*9 

2147 

221*6 

,228*6 

1896 

2357 

242*9 

2500 

257*4 

264*7 271*9 

279 0 

286*9 

294-5 

302-0 

1.96*2 

193*0 

186*1 

186 3 

195*1 

208*9 

225*2 

242*4 

260 0 


276*4 

290*0 

299-9 

300*9 

299*8 299*5 

2969 

309*9 

326*5 

344-7 

1024 

103*6 

104*5 

105*2 

105 5 

1056 

105*3 

1046 

103*7 


102*5 

101*2 

99*9 

98*5 

974 96*3 

954 

951 

94*8 

95*1 

145 0 

146*7 

151*5 

1584 

166*6 

176*5 

186*6 

1978 

209*1 


2204 

232*5 

244*3 

256-4 

268 0 280*9 

293*1 

305 3 

317*6 

3301 

1948 

I960 

197-2 

1983 

199*5 

200 5 

201*8 

202*6 

203*7 


204*6 

205-2 

205*8 

206 4 

206-5 2067 

206 8 

206*3 

205*9 

205*4 

0 8 

0 18 

0 28 

N7 

N 17 

N 27 

D 7 

D 17 

V 27 


Ja 6 

Ja 16 

Ja 26 

P 5 

F 15 F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

611 

63*8 

65-4 

660 

65*2 

629 

602 

56*9 

53*9 

1897 

61*7 

500 

511 

525 

54*9 57*9 

are 

05-7 

70*3 

75*2 

171*8 

168-8 

1759 

189*0 

204*9 

2259 

239*2 

2561 

270*9 


281*5 

287*9 

279*0 

273*5 

277*6 289*3 

304*8 

322*7 

341*0 

359*3 

1290 

130*7 

132 4 

133*8 

135*1 

136 0 

130*7 

137*1 

137*1 


136*9 

130*3 

135*3 

134*2 

132*9 131-0 

130*2 

129*0 

127*9 

127*1 

197*4 

209*8 

222*2 

234*6 

246 6 

2590 

271*2 

283*2 

295*7 


307*6 

318*6 

330*0 

340*8 

3512 1*1 

100 

17*5 

231 

25*8 

204*7 

205*9 

207 1 

2082 

209*4 

210*6 

211*7 

2128 

2139 


214*9 

215*6 

216*3 

2171 

217*4 217*6 

2180 

217*9 

217*0 

217*4 

1869 

193*7 

200-6 

207*4 

214*4 

22P6 

228*7 

230*0 

243*2 

1898 

250*7 

257*9 

265*6 

273 2 

280-8 288*5 

296-3 

304*1 

811*9 

319*7 

157*5 

169*2 

184*6 

205*5 

218-8 

235 9 

251 1 

2833 

289*7 


264*9 

257*8 

259*2 

2697 

283-7 300*8 

3189 

337*3 

354*8 

10*3 

168*2 

155*3 

157*4 

159*4 

181 1 

1028 

164-2 

165*4 

1664 


1670 

1674 

167*5 

167*3 

166*6 : 165*7 

1647 

163*4 

1621 

160*8 

142*4 

154*6 

1607 

179*2 

191*6 

204*0 

216*6 

227*0 

241*7 


254*4 

267*0 

279-6 

292 1 

304*7 317*3 

329 9 

342*3 

354*7 

7*2 

214*8 

215*9 

217 J 

218*1 

219*4 

220*7 

221 9 

223*0 

224*1 


225*1 

226*0 

226*8 

227 7 

228*1 2285 

228*8 

228*8 

228*7 

228*7 

0 9 

0 19 

0 29 

ST 8 

N 18 

N 28 

D 8 

D 18 

k 28 


Ja 7 

Ja 17 

Ja 27 

P 6 

P 16 F 26 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

87*2 

92*0 

96 0 

1003 

103*6 

106*0 

107*5 

107*8 

100*9 

1899 

104*3 

100*9 

97 2 

93*6 

90*7 893 

890 

00.0 

92*1 

94*9 

164*1 

180*7 

198*1 

215*4 

231*3 

244*5 

252*1 

2509 

242*3 


241*5 

249*7 

2630 

279*3 

297*0 3152 

3328 

348*8 

1*0 

5*6 

176*6 

178*9 

181*0 

183*2 

185*3 

187*4 

189 3 

191*0 

1927 


194*2 

195*3 

196*4 

1970 

197*5 197 6 

197*3 

1968 

195*8 

194*8 

2188 

225*9 

231 8 

2387 

232-8 

227*3 

221 *6 

218 6 

2190 


223*3 

230*0 

238-4 

247*7 

257*7 2683 

2705 

290-8 

302*4 

3140 

224*7 

225*7 

226*7 

227*8 

229*0 

230-2 

231*3 

232*4 

283 0 


2347 

2357 

2367 

2377 

238*3 238*9 

239-0 

239*7 

239 9 

240 0 r 

200*4 

207*3 

314*2 

221*5 

228*6 

235*9 

243*8 

250*7 

258 3 

1900 

265*9 

273*7 

281*4 

289*1 

297*0 304*8 

312*8 

3203 

828*5 

336*5 

177*5 

195*0 

211*6 

2256 

235*2 

236-3 

229 v 3 

2261 

230*4 


243*0 

258*8 

276*1 

2939 

3113 327 4 

340-4 

3470 

343*7 

336-7 

200*2 

202*4 

204*5 

2067 

208*9 

211 2 

213*3 

2155 

217*6 


219*5 

221*3 

223*1 

2246 

225*0 226*9 

227*7 

228 1 

2283 

228*2 

178*8 

191*8 

20*1*2 

216*8 

229*3 

241*9 

2546 

207*0 

2797 


292*1 

304*5 

316*0 

328-9 

841*1 353*1 

.4*7 

16*0 

281 

30*2 

2849 

2358 

236*7 

2376 

238*9 

239-8 

241*0 

2422 

243*4 


244*6 

2456 

246*6 

2477 
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260*1 
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250 5 
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115 8 
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136*7 
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1405 

141 1 
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121*5 

1213 
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206*4 
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2214 
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223 3 

238*3 
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300-5 
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318*8 
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J87 f l 

199*3 

211*6 
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330*2 
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214*0 

226 0 

237*4 

248*8 
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298*8 
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310*8 
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297 0 
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259*7 
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1729 
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314*7 

332*2 
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2>3 6 
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200 2 

292*0 

294 1 


290*3 

2985 

3009 

303*2 

3056 3080 

310*3 

312*7 

315*0 

3174 

160*6 

1730 

185-4 

197*8 

210*5 

223*1 

235*6 

'248*4 

260*8 


273*5 

2860 

298*9 

311*3 

323*9 334-5 

343*9 

13 

13*5 

25*2 

206*3 

266*8 

267*4 

$67*9 
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269*7 
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273 0 
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TABLE V-B.—GEOCENTKIC PLACES OP PLANETS 


<SL 


TABIiB 

Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765—A.D. 199 9 


Eng. date ... 
•1908 Mara ... 
Mere. ... 
Jap. ... 
Yen. ... 
Sat. 

Eng. date ... 

1904 Mars ... 

k Mere. ... 
Jup. ... 
Yen. ... 
Sat. 

1905 Mars ... 
Hero, ... 
Jap. ... 
Ven. ... 
Sat ... 

Eng. date ... 

1906 Mars ... 
Merc. ... 
Jnp. ... 
Ven. 

Sat. 


Ap 13 Ap 23 
158*0 1556 


09 

8185 

31-8 

283-8 


19-2 

3205 

44-0 

284*1 


Ap 12 Ap 22 
11-7 19-6 


13-5 

3*8-4 

337-0 

294-6 

211-3 

14*0 

137 

22*6 

805-6 


27*4 

3438 

349-3 

295-2 

209-5 

151 

160 

18-3 

306-8 


Apl3 Ap 23 
266 335 


3505 
416 
14 4 
316-6 


3469 
43-8 
26 7 
3175 


1546 

35-0 

3225 

55-7 

284-5 

My 2 
20*3 
348 
351-1 
14 
295*9 

2069 

7-9 

18-4 

11-8 

3070 


40 4 
353-3 
45*9 
390 
318-4 


1907 Mara . 

Merc. 

3 up. 
Ven. .. 
Sat. .. 

Eng. date ... 

1908 Mar* .. 
Mere. 
Jap. 
Yen. .. 
Sat. .. 

1909 Mars 
Mere. ... 
Jap. 
Ven. ,, 

Sat. ... 

Eng. date ... 

1910 Mara ... 
Mere. ... 
Jup. ... 
Ven. ... 
Sat. ... 


1911 Mara 
Merc. 
Jap. 
Ven. 
Sat. 


. 252-2 
, 332-7 
697 
820*6 
3277 

Ap 12 
41*1 
33S*5 
99 5 
45 0 
338*9 


2563 
314 8 
71-2 
332*6 

328-8 

Ap 22 
47 7 
356*2 
1001 
55*6 
3401 


260-2 

09 

72-8 

344-7 

329-9 


54*3 

149 

101-0 

649 

341-3 


1551 

48-7 

3244 

67-4 

284-8 


33-8 

33-2 

3534 

18-8 

296-1 

203-6 
6 1 
20* S 
72 
307 8 


475 
63 
48 2 
51-8 
319*3 


263 3 
19-1 
74-7 
3567 
330*9 


60 9 
340 
1020 
740 
342-5 


40 

50 

60 

70 

80 

90 

My 23 

Je 2 

Je 12 

Je 22 

Jl 2 

Jl 12 

156*2 

158-7 

161*9 

165-8 

1701 

1750 

647 

51*1 

446 

47-1 

68-2 

730 

325-9 

327*3 

3284 

3292 

3296 

829-8 

79-1 

90*5 

1013 

1121 

1223 

132 1 

284-7 

284*4 

284*2 

233-6 

2830 

282-4 

My 22 

Je l 

Je n 

Je 21 

Jl 1 

Jl 11 

40*7 

478 

548 

61*5 

63-4 

751 

25*9 

26*4 

36-1 

51*3 

889 

87*6 

355-5 

3577 

359 7 

1*4 

2-9 

4-2 

26-0 

383 

500 

62-8 

70-0 

87*4 

2963 

296 5 

290*5 

295 0 

2955 

2950 

200-4 

193*2 

197*2 

1978 

1991 

202 0 

14-8 

289 

401 

64-7 

836 

101*9 

23 3 

25-7 

280 

302 

324 

342 

6*1 

9*2 

15-0 

22 l 

31-3 

40-8 

8o8 O 

308-3 

308*6 

303-2 

307*9 

307*6 

My 23 

Je 2 

Je 12 

Je 22 

Jl 2 

Jl 12 

54-2 

610 

678 

74 5 

810 

877 

233 

41-8 

608 

79*5 

96-9 

111*8 

50-5 

529 

55 2 

57-5 

599 

62*2 

63-4 

75-4 

87*4 

99*2 

111*0 

1228 

3198 

3203 

320-8 

320-7 

3206 

320-6 

2055 

260-8 

2671 

266*0 

2644 

261 5 

379 

56-9 

74*7 

902 

101*1 

103-2 

70-7 

78-8 

81-0 

83-3 

S6*0 

879 

8-6 

207 

32*8 

450 

670 

69-2 

331-6 

332-2 

332*9 

333-1 

3333 

333 5 


Jl 21 
8l‘7 
105-9 
5 2 
99*5 
294 2 

205*2 
1186 
36 3 
50*9 
3070 

Jl 22 
944 
120'9 
646 
134 5 
3200 


Jl 31 

88*5 

124*0 

6*0 

111*8 

2934 

209-3 

132*1 

37-9 

61*0 

3064 

An l 
100 7 
1204 
60-5 
146 2 
319 5 


949 
1400 
6 2 
l-25-O 
292-6 

2141 
139 l 
39-4 
72 5 
305 0 


101-5 
152 0 
63 
1362 
291-9 

219-2 

136-7 

405 

84-2 

304-8 


140 

150 

160 

1V0 

Au 31 

8 10 

S 20 

S 30 

2040 

210-5 

217-3 

224-2 

160-6 

170-9 

1732 

1667 

3258 

324-5 

323-0 

321*7 

159-4 

165*6 

1490 

144*8 

278*8 

2781 

277-9 

2778 

An 30 

S 9 

S 19 

S 29 

107 8 

1141 

120-6 

126 7 

156*6 

152*2 

145*7 

147*0 

5-9 

5-3 

43 

30 

143-7 

160-8 

173 8 

185-7 

291*3 

290*6 

200-2 

289 8 

225 0 

230*8 

237*2 

243*8 

1306 

128 3 

139 1 

152-8 

41-4 

42 2 

42 5 

423 


Anil An 21 


3522 11*2 29*4 46*4 

131*4 1309 1309 130-8 
355 7 8‘8 20-5 82*8 


Ap 13 Ap 2 3 
56*0 ““ 

6-9 
164*8 
3130 
24 


62 0 
24 0 
1637 
322*9 
37 


68-4 
38 1 
162*5 
3331 
50 


74-4 

460 

1616 

343-8 

63 


2985 306-0 
16-5 260 

198*8 197*6 
32-4 44*4 

14*4 14 9 


201 19-2 


56 3 
17*0 


67-8 

184 


My 22 

Je 1 

Je 11 

Je 21 

Jl 1 

‘67-6 

741 

80-6 

871 

935 

522 

03-5 

80*5 

851 

79-3 

103-4 

104-9 

1068 

103-8 

1107 

81-3 

87*7 

894 

898 

851 

3434 

344*2 

345-2 

845-7 

846 2 

3039 

309*8 

315-5 

826-6 

326-2 

59-8 

658 

623 

55*6 

580 

131*3 

182*1 

138 2 

134-5 

136 0 

45 1 

67*4 

697 

81-8 

94-0 

355*5 

356 6 

857-6 

358 3 

3590 

My 23 

Je 2 

Je 12 

Je 22 

Jl 2 

80-5 

870 

93 3 

994 

106*7 

44*3 

37*0 

37-6 

46-9 

61-7 

1611 

161*0 

1011 

161*3 

1623 

354 5 

50 

17 2 

28*9 

404 

75 

8*7 

9-9 

10-8 

11*7 

328*2 

335*3 

3427 

3496 

856-5 

17 0 

251 

39-5 

56*6 

75-0 

193-8 

192-8 

191-9 

1914 

191*4 

79*5 

90-9 

101-6 

112*3 

322-0 

18-8 

21*0 

223 

23-4 

245 


Jl 11 

99o 
741 
1128 
78 7 
810 6 


2539 

967 

901 

81*2 

333*1 

Jl 21 
1063 
78 5 
1150 
737 
346 4 


6« 3 840 


257*3 
92*7 
93-5 
93 1 
332-8 

Jl 31 
112-7 
90 1 
117-2 
72 7 
346-3 

337-5 

101-2 

141-4 

130-5 

00 


107 ; 
U3*2 
68*5 
157 7 
318 9 


256 9 
98-0 
94 7 
1057 
332*4 


1137 
111 0 
702 
108*6 
318 l 


257*9 

111*2 

970 

1178 

831*7 


961 

3040 

An 31 
1200 
119 0 
719 
179 6 
317 3 


lu7-3 

3032 

S 10 
1205 
1321 
786 
190-2 
316-5 


118 9 

302-7 

S 20 
1327 
i486 
750 
200 3 
315 8 


181-3 

302*2 

S 80 

139-9 
165*9 
760 
209 5 
316 1 


260*1 
1273 
99 0 
130* i 
3319 


Au 10 An 20 Au 30 
119 2 125« 1319 
1057 123-2 141-3 

119-4 121*6 123 8 
75 8 81-6 891 

340-2 345*0 3160 

339-3 339 7 338 9 
119 5 137*7 1650 

141*4 143 5 147 6 
142 8 154*8 160-7 
0*1 359-7 359-3 


263 2 
144 7 
101 0 
144*5 
3302 

8 9 
138-3 
159 3 
3261 

97-9 

344-4 

336*7 
170 0 
149-8 
1787 
358 8 


287-4 2721 
162 0 180-2 
102 8 104*0 
154 7 107-3 
329 4 3286 


An l An 11 An 21 Au 31 S 10 


g. date ... 

Ap 12 Ap 22 

My 2 My 12 My 22 

Je 1 

Je 11 

Je 21 

Mars .. 

71*2 

769 

82*5 

883 

94*1 

100-0 

1060 

1120 

Mere. ... 

80 

1*7 

857*5 

4*0 

16-9 

33 8 

5*2*1 

711 

Jap. ... 

2324 

231*0 

230-6 

229 9 

22*6 

227-3 

225 9 

224 8 

Ven. ... 

387-6 

349 8 

21 

143 

20*5 

37*8 

511 

03 3 

Sat. 

26-8 

28-1 

29-4 

30-6 

32 0 

33-4 

34 8 

36-0 

Mara ... 

317*0 

324*6 

332-5 

339*8 

347 7 

355 1 

2 7 

9*9 

Merc. ... 

3390 

343*2 

355-3 

114 

29-4 

48*4 

67-4 

86*0 

Jup. ... 

264*0 

2040 

264 8 

264*7 

264*4 

268 6 

262 6 

261-4 

Ven. ... 

105 

14*2 

8*3 

4*2 

4-1 

8*1 

14-3 

22*1 

Sat. ... 

39 4 

40*7 

420 

433 

44*6 

45-9 

47*3 

48*6 


Eng, date 
1914 Mars 


Ap 13 Ap 23 
88 6 93-1 


My 3 My 13 My 23 
97*9 103*2 108-5 


Je 2 
1138 


Mesh. Vrah. Mith. Kal. Sim. 
30 60 90 120 150 


Je 12 
119-5 
78-7 
299 2 
87*9 
59*8 


180 210 240 270 300 


Merc. ... 

333-5 

SiH'S 

6*4 

353 

443 

827 

Jup. 

293-8 

2954 

2907 

297*7 

298 9 

2990 

Ven. ... 

15*1 

273 

39 8 

61-9 

640 

760 

Sat. 

52-3 

535 

64*7 

55*8 

57 1 

68*4 


Je 22 
125-2 
91*1 
20$ 6 
998 
61-1 


330 


Jl 1 
1182 
8-»-9 
2237 
75-5 
37*2 

17-2 


8i*0 

49-9 

Jl 2 
1312 
957 
29S l 
111*4 
625 


112 0 

118 1 

1240 

130-9 

137 3 

143 6 

149-9 

79*1 

97-6 

115*9 

133-9 

149 7 

1617 

1604 

163*4 

164-6 

166-1 

167 l 

169*7 

1716 

173 7 

524 

64'6 

75 9 

87*9 

loo-o 

112 2 

124 1 

12*6 

130 

13-4 

139 

13-8 

13*0 

13-4 

3*2 

95 

15*9 

215 

27*2 

322 

36‘4 

93 7 

1119 

128 5 

142-2 

148 9 

1470 

139 4 

191*4 

1»I*7 

192 0 

1935 

14-9 

190-3 

1980 

132 l 

140*9 

1185 

154*3 

157 2 

166-6 

151 8 

256 

26-2 

27 0 

27*6 

27*8 

279 

28*0 

Jl 11 

Jl 21 

Jl 31 

Au 10 

Au 20 

Au 30 

S 9 

124-2 

13V4 

136-8 

143 0 

149 4 

15t>*7 

102-2 

107-1 

121 6 

130-9 

1307 

123*7 

121-3 

128 0 

2229 

222 2 

2220 

222-0 

222 4 

2233 

224 4 

879 

100*0 

112 3 

125-3 

13fJ-9 

149-2 

161*3 

38-5 

39-4 

40*2 

4Vl 

41*5 

41-0 

42-4 

213 

31*3 

38 3 

40‘0 

51*0 

57-1 

681 

lit a 

113-8 

107-2 

1034 

108-8 

120-9 

137*2 

2 ’*8*8 

257 5 

256-3 

255 5 

254*7 

254-4 

254*4 

410 

51-4 

61-9 

73 0 

8V3 

96 0 

1078 

51-2 

52-3 

63*4 

54'4 

551 

55-8 

56-5 

Jl 13 

Jl 22 

An 1 An 11 Au 21 An 31 

8 10 

137 2 

143-2 

149-2 

155 6 

162 1 

108 5 

1751 

907 

84*9 

89 0 

100 3 

115-8 

1330 

1510 

207*2 

290*2 

29*9 

2*3 0 

2J2-4 

291-2 

290-1 

123*4 

135 0 

1460 

1579 

169-2 

1800 

190-4 

63-9 

65 1 

66 3 

07-5 

08*4 

69*3 

702 

Aavn. 

Bhar. 

Krifc. 

Kohi. 

Mrig. 

Ardh.: 

Punar. 

13*3 

26 7 

400 

53-3 

66*7 

800 

93*3 


S 19 
144-7 
1758 
128*2 
10: *7 
343-0 

334*1 
180-5 
152 0 
1908 
3580 

S 20 
1564 
161*7 
175*7 
136-8 
128 


8 29 
1510 
189-6 
130*3 
1182 
342 8 

3320 
182-4 
154*2 
202 6 
357*2 

S 30 
1030 
156*2 
177*9 
148*7 
12*2 


40-2 431 


27 6 27*2 


3 19 
168*8 
1418 
2254 
1738 
42*2 

68*7 

154*8 

254*6 

1197 

66*6 

8 20 
181-6 
10*8 
289 2 
200 l 
700 


8 29 
175-3 
1580 
226-8 
186*2 
42 1 

73*8 
172*3 
2653 
131 6 
56 6 

S 39 
188*3 
185*1 
288*7 
209-4 
71*6 



Mars, A.® 1637—A D. 1999; Mercury, AD. 1645-A.D 1999 ; Jupiter, A.D. 1656—A.D 1999; 


Saturn, A 

180 190 

.D. 1617—AD. 1999— c*ni. 

200 210 220 230 240 

250 

mo 


270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

0 10 

O 20 

0 30 

nr 9 

nr 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 8 

Mr IS 

Mr 28 

Ap 7 

m*2 

238-2 

245‘6 

252*9 

260-3 

267*9 

275*6 

283*1 

290-0 

1904 

298*7 

306-0 

314*3 

322 1 

329*8 

337*5 

345*3 

352*8 

0*3 

7*8 

levs 

166-7 

1784 

193*9 

2107 

228 1 

245 0 

2604 

2724 


277*8 

274*1 

267 1 

208-0 

278*5 

2934 

3107 

3227 

347*2 

4-8 

320*7 

319-8 

319-3 

3190 

3193 

319*7 

320*6 

321*8 

323*2 


324*8 

326*6 

328*0 

330-7 

332*9 

335*3 

337*6 

340*0 

342*5 

344*9 

142-9 

144-2 

150*6 

1631 

167*1 

176-8 

1S7*1 

198 0 

209*4 


2209 

233*0 

245 0 

2571 

209*2 

281*5 

293*6 

3060 

318*2 

330*7 

277*5 

277*9 

278*2 

278*6 

2794 

280*2 

281*0 

282*1 

283*2 


284*2 

2854 

286*6 

287*8 

2890 

290-3 

291*3 

2923 

293-2 

294-2 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

F 16 

F 20 

Mr 8 

Mr 18 

Mr 23 

Ap 7 

132-9 

138*9 

144*9 

150*9 

156 6 

162*4 

168*0 

173 5 

179 0 

1905 

184*3 

189*3 

194*0 

198*4 

2024 

205-8 

208 0 

210*8 

212-0 

212-8 

158*3 

1734 

190*2 

207*4 

224*8 

240 7 

2538 

261*1 

259*7 


252*2 

250 9 

258*6 

272*6 

289*1 

3070 

325*2 

343*0 

358*9 

11*4 

1*8 

0*4 

359*1 

357*7 

3567 

356*1 

355 0 

355-0 

355*9 


356 5 

357-5 

358*7 

0*2 

2*0 

3*9 

59 

8*0 

10*4 

12*7 

1980 

2104 

222 6 

234*9 

247*2 

2594 

271*6 

283*8 

295*9 


307-6 

819*0 

330*2 

341*0 

351*4 

07 

9-0 

10*7 

2i*5 

28*1 

289*2 

289-4 

289*5 

289*5 

2902 

290*9 

291*6 

292 5 

293*6 


294-5 

295*7 

296 9 

2980 

299*2 

300 4 

301*7 

302*8 

303*9 

305 0 

250-5 

257*5 

264*6 

271*8 

279*4 

286-4 

2940 

301*6 

309*1 

1906 

318 6 

324 0 

331*7 

3390 

346*5 

3640 

11 

8*6 

15*7 

22*8 

#9*2 

185-5 

204-3 

220*8 

234*8 

244 3 

2452 

2381 

234*2 


240*0 

252*3 

267*9 

285-4 

303*3 

32L2 

337 3 

350*6 

357*0 

354 8 

419 

41*1 

40 1 

38*9 

37 5 

35*9 

349 

335 

329 


321 

318 

31*9 

322 

33*0 

340 

35*2 

367 

38*4 

403 

1433 

1561 

167*3 

179*7 

192*0 

204-5 

217 5 

2306 

242 1 


254*8 

267*5 

280*0 

292 8 

305*2 

3178 

330-3 

342-9 

3554 

7*6 

301*7 

301*6 

301*4 

301*2 

301*7 

302*1 

302*6 

303*5 

3044 


305*2 

306*3 

307*4 

308*0 

3099 

311 2 

312*4 

3137 

314*9 

3100 

010 

O 20 

JO 80 
' 157 7 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

145*2 

153*5 

103*8 

170-8 

1761 

182 2 

188*3 

194*3 

1907 

200 5 

206*2 

212*1 

217*9 

223*7 

2293 

2348 

2400 

245*0 

249*9 

183-9 

200*5 

-215-6 

2267 

230*2 

224*6 

218-6 

221 9 

282*6 


247 3 

264*6 

282*1 

299*7 

310*2 

330*1 

338 5 

337*6 

8801 

3292 

78-7 

77*0' 

- 77*1 

76*8 

76*2 

75*3 

742 

72-7 

71 5 


70*4 

69*1 

68-1 

67-2 

66-8 

608 

669 

67 8 

08*1 

68-9 

2180 

224-8 

2293 

230*8 

228*3 

222-7 

2178 

215*1 

217*1 


221*8 

229*2 

237*9 

247*4 

257-7 

268*6 

279*7 

2910 

302*7 

3144 

314*8 

314*1 

313*9 

313 4 

313*6 

3138 

314*1 

314-9 

316*6 


816-3 

317*4 

318*6 

819-5 

320 7 

321*9 

323*2 

324*5 

3258 

3271 

277*3 

283*1 

289*1 

295*6 

302*1 

308*8 

315*4 

3220 

329*1 

1908 

335-9 

342*9 

3479 

356*8 

.37 

106 

Mr 8 
17*2 

Mr 18 
24*1 

Mr 28 
80*8 

Ap 7 
37 0 

193’8 

208*5 

214*5 

211-6 

204*2 

204*3 

213*1 

227 2 

243*5 


261*0 

2788 

295*4 

309*7 

*319 6 

320'8 

314 1 

310-5 

316 8 

3301 

lta-1 

107*6 

103-6 

109*3 

1098 

109*9 

109*5 

1091 

108*4 


107*4 

100*3 

105*1 

103-6 

102*5 

101*4 

1004 

998 

99*5 

99-6 

179*8 

192 3 

204*7 

217-3 

2298 

242*6 

2551 

267*4 

280*0 


292*4 

3050 

317*1 

3294 

3416 

353*6 

52 

169 

23'4 

39 3 

327*8 

327*3 

326*8 

326*1 

326*3 

326*2 

326 2 

326*7 

827*2 


327*9 

328*9 

3299 

3308 

3321 

333-2 

334-4 

335*7 

337*0 

338*3 

6 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

F 16 

F 26 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

157*4 

163*8 

170*1 

176*6 

183*0 

189*5 

195*8 

202*3 

208 9 

1909 

215*3 

221-9 

228-4 

235*0 

2410 

2482 

2550 

261-5 

268*1 

274-8 

198*0 

1974 

1.89-9 

187*4 

1947 

207 3 

223*2 

240 5 

258*0 


2748 

289-8 

300-6 

3041 

2980 

292-8 

297*3 

308-0 

3249 

3424 

132-3 

104»‘O 

135*7 

137*3 

138-7 

139*8 

140*6 

141*1 

141*2 


141*1 

1407 

139*9 

1387 

137*6 

1364 

136*1 

1338 

132*7 

131*8 

129*0 

1403 

161-9 

163*6 

175*3 

187*6 

199*9 

212*2 

224*4 


2303 

2495 

26L8 

274*5 

286*8 

2995 

311*9 

324*3 

336*9 

349*1 

341-9 

341*2 

840-5 

339*8 

339 5 

339*2 

3391 

339*4 

339*7 


340 0 

340-8 

3417 

3425 

3436 

344*7 

3459 

347*2 

318*5 

349*8 

330'S 

330*3 

332*2 

3333 

3303 

340*0 

844-2 

348*9 

353*9 

1910 

369*1 

4-7 

10*4 

161 

221 

28*0 

346 

401 

46*3 

52 5 

175*9 

171*2 

1762 

187*7 

202*9 

219-9 

237*2 

254 4 

209*8 


282*1 

2873 

283*3 

270*7 

278 3 

288*1 

303*0 

3204 

338*7 

367*2 

156-4 

158*6 

160-6 

162-0 

1645 

160*1 

167*6 

1689 

169*9 


170*9 

171*4 

171*5 

171*4 

1709 

170*2 

109*1 

168*0 

160*7 

365*5 

214-5 

2264 

237*6 

249 1 

260 0 

270*7 

2804 

289*8 

297*7 


304 0 

307-2 

307-2 

3033 

297 0 

2924 

291*8 

2948 

300*7 

308*2 

356*5 

355*7 

354-8 

354*0 

3536 

3531 

352-7 

362*7 

352-8 


352-9 

3535 

354 1 

3548 

355*8 

350*8 

357*9 

359*1 

0*3 

1*6 

0 10 

0 20 

0 30 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr. 9 

Mr 19 

Mr 29 

Ap 8 

169*4 

176*0 

182*6 

1893 

195-9 

202-6 

209-2 

210*1 

223*0 

1911 

229*9 

2370 

243*9 

251*1 

258 2 

265*5 

272*7 

280-0 

287*3 

294*6 

1576 

1681 

182-8 

199*4 

218*8 

2340 

250 0 

2629 

2707 


268*8 

261*3 

260*2 

268-3 

282*0 

298*8 

316-8 

335*1 

353* 0 

89 

180*1 

182*3 

184*4 

I860 

188*8 

190*9 

192*8 

194-6 

196*3 


197*9 

1994 

200*3 

201-2 

201*6 

201*7 

201*0 

201*3 

200*6 

199*6 

161*2 

173*7 

186*2 

199*3 

211*2 

223*9 

2803 

249'2 

2f51*7 


2743 

286 8 

299-5 

3120 

324*0 

337*1 

349*4 

1*9 

14*1 

25*9 

li*5 

10*7 

9*9 

90 

8*3 

7*0 

6*9 

6*8 

6 6 


0-3 

6*7 

7*1 

7*5 

•84 

93 

101 

11*3 

12-6 

13*7 

44*8 

45*2 

44*6 

43*0 

400 

37*0 

345 

32*8 

32*3 

1912 

32*9 

347 

371 

40‘4 

44*1 

48*1 

Mr 8 
53*0 

Mr 18 

57‘9 

Mr 28 
631 

Ap 7 
684 

162 5 

178 7 

190*3 

213*4 

229*9 

244*1 

2554 

264-2 

2472 


243*5 

2489 

261*6 

277*5 

295*2 

313-3 

381*2 

3476 

- 0*9 

8-2 

203*8 

2058 

207*9 

210*2 

212*4 

214*6 

218*8 

219*0 

221*1 


223-2 

2250 

226*7 

228-3 

229-8 

2309 

231*8 

2324 

232*7 

232*7 

140*5 

143 0 

150*0 

1677 

166 8 

170*8 

187-1 

198 2 

209*7 


221-3 

233-7 

246*4 

257*6 

209*7 

282*1 

2941 

3004 

3188 

331-3 

26*7 

25*9 

27-7 

24-4 

236 

22-8 

21-9 

21*4 

20*9 


20-5 

20*0 

207 

'20*8 

21 5 

22*2 

22*9 

240 

26*1 

20*1 

O 9 

0 19 

O 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

F 10 

F 26 

Mr 8 

Mr IS 

M r 28 

Ap 7 

181*9 

188*6 

196-3 

2023 

209*1 

216*1 

2231 

2302 

237 4 

1913 

244*7 

254 1 

259*5 

260 9 

274 0 

2820 

2899 

297*5 

305 2 

312‘9 

175*4 

1930 

209*9 

224*6 

2358 

238‘B 

234*0 

227*8 

231*0 


241-6 

2568 

2738 

291*6 

309*4 

3204 

3400 

348*6 

348*4 

341*0 

228-6 

230-4 

282*4 

234*5 

236*7 

238*9 

241*1 

243*3 

245-7 


247*9 

250*1 

253*8 

254 3 

250-3 

258*2 

259*9 

261-5 

262*8 

203 6 

1985 

210*8 

223*8 

236*4 

247*7 

200*1 

272*1 

284*2 

296*1 


307 9 

320*1 

330*5 

3412 

3513 

0*9 

94 

15*6 

183 

21*3 

41-9 

41*3 

40*6 

399 

39*0 

38*2 

373 

36*7 

30*1 


35*3 

351 

34*9 

348 

85-2 

366 

35-9 

36-9 

37-8 

388 

78*5 

82*9 

86*6 

898 

91*8 

929 

929 

91*3 

88-7 

1914 

854 

81*1 

78*4 

76*0 

751 

75 5 

773 

79*6 

828 

808 

189-7 

205*2 

218-1 

2250 

2201 

211*0 

213*6 

222-6 

230*6 


2529 

270-5 

2883 

305 1 

3199 

3297 

331*1 

324*1 

820*7 

327 8 

256-2 

257 6 

259*2 

200-8 

262-5 

2045 

2666 

2689 

,271*0 


2733 

275-6 

2780 

2803 

282*7 

2849 

287 1 

289*2 

2912 

293*2 

143-6 

156-8 

168-2 

1807 

1930 

205*3 

217*9 

230*3 

242*6 


265*3 

268*2 

2807 

293-5 

206*0 

3190 

381*0 

343*7 

856-6 

8*0 

58-7 

56*9 

559 

65 4 

54'6 

63-8 

52*9 

52*2 

61*4 


60*0 

60*2 

49-8 

49 3 

49*4 

49*6 

49*7 

50*4 

511 

51-8 

0 10 

0 20 

0 30 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

195*2 

202-1 

209 1 

216-9 

2229 

2300 

237*3 

244*7 

2621 

1915 

2600 

267*6 

2762 

282-9 

290*7 

2988 

3062 

314 2 

322*2 

329*9 

1988 

207*0 

206*4 

198*9 

I960 

203 8 

216*0 

232*5 

249*7 


207*2 

284*2 

299-2 

310-5 

313-9 

308*1 

302*6 

307*3 

318 8 

384*7 

288-6 

288*8 

289*3 

2901 

291 3 

2920 

294*2 

295*9 

298-2 


300 3 

3024 

304-8 

307 1 

309*4 

311*8 

314*3 

310 7 

819*1 

321*4 

2174 

224*1 

227*8 

229-0 

2246 

218*6 

2136 

2)26 

215*4 


221*1 

228-6 

237*4 

2474 

257-9 

263-8 

279 9 

291*4 

303 1 

315-0 

71*4 

71*2 

710 

70*9 

70-2 

69*5 

08*9 

080 

67*1 


60*3 

65*6 

64*9 

e4-2 

640 

03-9 

688 

64*2 

64*6 

65*1 


F. Phal. U. Phal. Hasta. Chit. Svati. Visa. 

Anur 

. Jyesh. Hq]&, P. Ash. U 

. Afth. 

Srav. 

Can. 

Satab. 

P. Bhad- U. Bhad. Re^ati. 

133*3 

146-7 

100*0 

i 173-3 186-7 200 0 213-8 

1 226*7 

' 240 0 263*3 260*7 2800 

293-3 

306*7 

320*0 

H83-3 348-7 

3600 


95-a 




miSTffy 



TABLE V^B.—GEOCENTBIC PLACES OP PLANETS 



TABIil2 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle, 

Venus, A.D. 1765—A.D. 1999 


Day of 1.8. Y. 

Eng. date . 
1816 Mars . 
Merc. . 
Jnp. . 
Veu. . 
Sat. . 


Eng. date ... 

1916 Mars ... 
Merc. ... 
Jnp. ... 
Ven. ... 
Sat. ... 

Eng. date ... 

1917 Mara ... 
Merc. .. 
Jup. ... 
Yen. 

Sat. ... 

1918 Mars ... 
Mere. ... 
Jup. ... 
Ven. ... 
Sat. 


1019 Mara 

Merc. 

Jup. 

Ven. 

Sat. 

Eng, date 

1920 Mars 
Mere. 
Jup. 
Von. 
Sat. 

Eng. date 

1921 Mars 
Merc. 
Jnp. 
Ven. , 
Sat. 

1922 Mars 
Merc. . 
Jup. 
Ven. . 
Sat. j , 


1823 Mars 
Merc. 
Jnp. 
Yen. 

Sat. 

Eng. date 

1924 MarB 
Merc. 

J op. 
Yen. 
Sat. 

Eng. date 

1925 Mars . 
Merc. . 
Jup. . 
Yen. . 
Sat, 

1926 Mars 
M ero. . 
J up. • 
Yen. . 

' ' ‘ Sat. . 


10 20 


384*0 
344*2 
322 2 
321*3 
66*6 

Ap12 

1108 

358*7 

349*9 

46*2 

791 


341*9 

2*6 

324*4 

333*1 

66*5 

Ap 22 
113 8 
17*1 
352*3 
55 6 
799 


349-6 

21*6 

826*4 

3462 


My 2 
116*6 
S43 
3647 
65*1 
80 7 


Ap 13 Ap 23 My 3 


360*4 
12*0 
17 7 
356*5 
92*7 


368*1 

27*3 

20*1 

8*8 

93*2 


36*0 

45*3 


6*0 
355*5 
73 9 
32 9 
120*4 


190 

47*5 


5*4 

37*3 

225 

21*2 

93*7 


12*5 

49*6 


13*8 

349*5 

75*2 

44*8 

120*8 


20*5 

3533 

76*9 

56*6 

120*2 


832*7 3435 359*0 
103*8 104*2 1C4*9 
338*2 350*5 2*9 


20*8 28 0 
337*2 354*4 
135 8 135 2 

16*2 108 


35*1 

12*9 

134*9 

49 


3?0 2 9 0 27*4 

J69 4 168 1 167*0 

15 7 279 40*2 


355 
6*1 
203*5 
321 7 
174*4 


42*2 

22*4 

202*3 

333*6 

173*7 


49*0 

37*6 

201*1 

3456 

173*0 


Apl2 Ap 22 My 2 
269*1 275 0 280*7 
15 5 27 0 30 0 

236*9 2365 235*7 
451 566 64*9 


50*1 

11*2 


566 

6*4 


02*9 

0*6 


357*2 9*6 21*9 


342*4 343*6 354*4 


80 60 


90 120 150 180 


30 

40 

50 

60 

70 

My 13 

My 23 

Je 2 

Je 12 

Je 22 

3573 

4-8 

12*4 

197 

27*1 

400 

56-9 

70*2 

707 

73*7 

328*4 

3300 

331*6 

332*8 

333*7 

357*4 

9 1 

21*4 

33*5 

45*5 

68*5 

69*8 

71*1 

723 

73*7 

My 12 

My 22 

Je 1 

Je 11 

. Je 21 

120*7 

124 9 

129*7 

134*5 

1405 

48*7 

57*0 

560 

48*7 

48*0 

357*1 

359*3 

1*4 

35 

5*3 

73*8 

80*6 

800 

87-6 

86*7 

81*5 

82*6 

83*7 

84*9 

86*2 

My 13 

My 23 

J© 2 

Je 12 

Je 22 

l 13 1 

205 

28*1 

35*0 

42*3 

; 37*4 

80 2 

28*1 

302 

50*0 

24 9 

27 3 

29*7 

32*0 

31*4 

335 

43*9 

581 

70 2 

82*5 

94*3 

95*4 

96*4 

97*3 

977 

. 143*2 

145*8 

149*0 

152 8 

157 2 

8*3 

14*6 

27 6 

45*1 

62 0 

518 

537 

56 4 

58 7 

61*0 

3440 

354*9 

6*3 

17*6 

29 3 

107*3 

108*1 

108*9 

109*6 

110 7 

27*9 

350 

42 2 

49*4 

66*4 

56 

214 

39*6 

58-7 

77*4 

78*6 

80*5 

82*5 

84*6 

86 8 

68*3 

79*8 

91 0 

102*2 

112 6 

120*3 

120-9 

1215 

122*0 

1229 

My 12 

My 22 

Je 1 

Je 11 

Je 21 

180*5 

179*0 

179*0 

180-1 

182*3 

16*8 

85*7 

54*6 

73 2 

895 

105*9 

107*1 

108*5 

110*3 

1121 

15*1 

27 4 

39-6 

520 

64*2 

133*4 

133*8 

134*1 

134*4 

135*2 

My 13 

My 28 

Je 2 

Je 12 

Je 22 

42*2 

49 1 

56 0 

62*8 

69 5 

31*7 

50-3 

67*1 

80*6 

87*6 

135*0 

135*2 

136*0 

136*9 

138*0 

17 

3-2 

7*1 

13*7 

2 i *9 

140*5 

146*5 

146*6 

146 6 

147*2 

242*7 

212*1 

210*4 

236*8 

2347 

44*8 

69*2 

67 8 

67*1 

59*7 

166*2 

165*4 

105*1 

1661 

165*3 

52*2 

644 

76*3 

88*4 

100*3 

159*4 

1592 

159*0 

158*0 

159*1 

55 7 

62 4 

69*1 

75*7 

82*2 

47*6 

48*8 

41*8 

39*1 

46*2 

199*7 

198*5 

197*3 

196 3 

195*7 

357*6 

9*7 

21*8 

33*9 

46*1 

1722 

1718 

171*4 

171*0 

171*1 

Mv 12 

Mr 22 

Je 1 

Je 11 

Je 21 

286*2 

201*4 

290*5 

300*8 

304*7 

23* l 

19*5 

25*3 

38*1 

54*5 

234*8 

2316 

2323 

2310 

2;>9*8 

73 T 

80*1 

844 

85*7 

886 

181*7 

184*2 

183*7 

183*1 

183*0 

My 13 

My 23 

Je 2 

Je 12 

Je 22 

69*3 

75*6 

81*9 

883 

94*5 

4*4 

16*2 

31*9 

50*1 

68*8 

269*5 

269*2 

268*6 

207*8 

266*6 

34*2 

46*0 

58*7 

70*9 

83*2 

197*2 

396*5 

1958 

195*2 

194*9 

312*4 

319*5 

3264 

3333 

339*9 

9*5 

272 

46*1 

651 

83*4 

802*2 

803*1 

303 7 

803*9 

303*8 

344*4 

355*3 

6*8 

180 

29*7 

209*4 

208*6 

207 8 

2071 

2007 

Tul. Vrsch. 

Dban. 

Male. 

Kura. 

210 

240 

270 

300 

330 


BO 90 


Jl 2 
34*4 
66*8 
334 4 
67 6 


Jl 1 
145*5 
57*6 
7*0 
82*9 
87*5 


Ji 13 
41*4 

6L4 

334*8 

69*7 


Jl 11 
151*0 
72*2 
80 
75*3 
889 


49*3 

67*0 

365 

94*4 

99*7 

162*1 

81*6 

63*4 

41*1 

111*8 


63*3 

95*2 

89*1 

122*5 

123*9 


56-6 
85 1 
38*6 
106*9 
101*0 

167*4 

lOLO 

65*7 

53*0 

113*7 


69*8 
1107 
91 4 
131*9 
124*9 


Jl l Jl 11 


76*4 88*9 


Jl 2 
76*4 
84*5 
139 4 
31*1 
147 8 

232*5 
69*1 
166 l 
] 12*1 
169*5 


88*6 

604 

195*3 

58*2 

171*3 

Jl 1 
307 7 
727 
228*5 
77*6 


Jl 12 
82*9 
77*6 
141 1 
41*0 
148*4 

231*4 
69*6 
If,6*9 
1288 
159*9 


95*3 

771 

195*3 

70*4 

171*3 

Jl U 
809*9 
91*5 
227 5 
71 3 


100 

110 

120 

130 

140 

150 

160 

170 

Jl 22 

Au 1 

An It 

Au 21 

An 31 

Sip 

8 20 

s SO 

4S4 

54*9 

61*8 

68*5 

747 

810 

870 

93-8 

78*3 

91 l 

111*4 

1296 

147*6 

104 7 

179*4 

189-0 

314 9 

334 4 

3337 

3327 

3315 

330*2 

328 8 

327-4 

819 

910 

1003 

118*6 

131*0 

143*2 

155*6 

1080 

770 

78*9 

80-2 

81*3 

824 

83*5 

84*1 

84*8 

Jl 21 

Jl 31 

Au 10 

Au 20 

Au 30 

6 9 

S 19 

S 29 

156*9 

162-8 

189*3 

175 5 

182 1 

188*8 

195*1 

202*0 

89 3 

107*6 

120*0 

143*8 

1594 

171*4 

1700 

171*2 

9 0 

10 5 

1 VI 

11*3 

11*1 

10 6 

10*0 

8*6 

70 7 

70*9 

74-5 

80*3 

88 9 

97*8 

107*0 

118*4 

902 

91*5 

92 9 

94*1 

95-3 

96*4 

97*4 

93*2 

Jl 22 

Au 1 

Au 11 

Au21 

Au 31 

S10 

S 20 

S 80 

63*2 

69 8 

76*6 

830 

89 6 

95*8 

101-9 

108 1 

1038 

122 0 

138*5 

152*1 

158 2 

156*8 

1491 

149 3 

40-5 

42 2 

43 8 

450 

461 

46*8 

47 2 

47*8 

119*1 

131*2 

143*3 

1553 

107*3 

179*2 

19 L 4 

2030 

102*4 

103*8 

1051 

106 3 

107*5 

108*8 

109*8 

110*0 

173*0 

178-7 

1847 

191*0 

197*4 

203*9 

2106 

2179 

117 8 

131-6 

140*8 

141*0 

1337 

131*1 

138 6 

151*6 

68 0 

702 

72-2 

739 

75*8 

77-5 

789 

80*0 

650 

76*5 

88*7 

100*7 

112*9 

125*1 

137*3 

149*6 

114-3 

1156 

116*8 

118*1 

119*4 

120*8 

121*9 

123*0 

78*8 

83*6 

897 

96*3 

103*1 

109*4 

115*0 

121*4 

221*7 

124 2 

118*0 

113-5 

113*5 

130-9 

116*5 

163*7 

93 6 

95*9 

98-3 

100*5 

102*0 

104*7 

106*7 

108*4 

140*4 

147*0 

152*7 

154-9 

153 3 

147*8 

140*2 

138*2 

1261 

127*3 

1286 

129*9 

131 2 

132*4 

133 6 

134*8 

Jl 21 

Jl 31 

An 10 

Au 20 

Au 30 

S 9 

8 19 

S 29 

194*0 

1987 

204*5 

2103 

215*9 

2223 

228 8 

233*3 

101*3 

95-7 

99*4 

110*3 

125*4 

142*8 

160*4. 

1781 

118 3 

120 4 

122*0 

124 9 

127*0 

129 2 

131*5 

1335 

101*0 

113*2 

125-4 

137*8 

150*0 

1624 

1747 

1871 

137 9 

139*0 

140*2 

141*4 

142 6 

143*9 

145*2 

U8 5 

Jl 22 

Au 1 

Anil 

Au 21 

Au 31 

S10 

S 20 

S 30 

89-5 

90*0 

102*5 

109*0 

115 4 

121 7 

128*0 

134*1 

791 

89*3 

103*3 

121*2 

139*3 

1572 

173 6 

1890. 

142*8 

1447 

148*8 

148 9 

151*0 

153*2 

155*4 

157*5 

51*4 

622 

73’4 

84*7 

90 4 

107*0 

120*1 

131*0 

1494 

1503 

151*3 

152*5 

153 7 

154 9 

156*2 

157*5 


231*3 232*7 235*3 238*7 243*1 248*0 253 5 259*1 
82*3 99*3 117*4 135*8 1530 1«88 180*7 185 2 

168-0 169*1 171*1 172 8 174 7 176*7 178*8 180*9 

135*3 146*8 158*0 169*2 179*9 190*2 200*0 209*1 

100*7 161*5 162*3 163*4 161*5 165 6 106*8 168*0 


101*8 

95*3 

195*5 

82*4 

1719 

Jl 21 
310*9 
1099 

226*8 

68*3 


103*0 

118*9 

196*2 

94*8 

172*5 

Jl 31 
309*9 
127*1 
226*4 
68*9 


114*8 
131*9 
197*0 
107 0 
173*2 

AulO 

303*4 

141*7 

226*3 

73*4 


120*9 

148*2 

198*1 

119*8 

174*2 


1272 

101*8 

199*6 

181*6 

175*2 


An 20 Au 30 
305*9 303 4 
150*3 350 8 
226*5 2271 
80*4 88*6 


1336 

168*4 

201*2 

143*8 

176*2 

8 9 
301*5 
143*0 
228*0 
97*9 


140*0 
166*4 
202 9 
150 3 
177*4 

S 19 
301*2 
140-9 
229*2 
108*2 


146*4 
158*9. 
204 9 
188;8 
178*6 

8 29 
301-7 
1481 
210*5 
118*9 


S 30 


88*0 J0V7 121*0 132*2 1343 127*9 123*5 1.28*7 140*7 150*1 

265*3 2619 262 5 2013 260*2 259*5 259*0 2588 259 0 259*6 

95*3 107 5 119 5 131*8 143 7 ' 5<5*9 107*7 179*8 191*8 203*5 


346*4 352*7 358*4 4 0 9 2 13*7 17*5 20*4 21*6 21*9 

99*6 1120 117*0 112*1 305*9 108 8 120*2 1353 1523 1700 

303*3 302*0 SOLO 300*3 299 0 297*5 296*2 29V1 294*2 293*5 

41*7 53*2 65*2 77*0 89*2 1 IS 113 5 125*5 137*9 150*3 


360 13*3 20*7 40*0 53*3 66*7 80*0 93*3 106*7 120*0 



^ , Jj&mimCOnt, 


Mars, AJD. 1637—A.D. 1999; Mercury, A.D 16&5~~A.D> 1999 ; Jupiter, A.D. 1656-^-A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999— eon*. 


180 

190 

200 

210 

220 

230 

240 

250 

260 


270 

980 

290 

300 

310 

320 

330 

340 

350 

360 

010 

0 20 

0 30 

N9 

1ST 19 

N 29 

0 9 

D 19 

D 29 


Ja8 

Ja 1,8 

Ja 28 

F7 

F 17 

P 27 

Mr 8 

Mr 18 Mr 28 , 

Ap 7 

08'4 

1011 

108-9 

113*5 

117-8 

121*7 

125*0 

127*0, 

127*9 

1916 

128*3 

127*2 

124*4 

121*3 

1182 

113*8 

110*8 

109-1 

108*8 

1099 

l9L*8 

185*2 

180*5 

185*3 

197*0 

212*1 

2287 

246*4 

2637 


279*1 

29L*5 

296-9 

2932 

2863 

287*7 

298*2 

3.2*9 

330-4 

348-8 

100*5 

825*6 

824*9 

324*4 

3243 

3247 

325*3 

326 3 

327*6 


329-2 

329*8 

332*7 

334*8 

337*0 

3392 

341-6 

344*0 

346 4 

348 8 

103*0 

205*8 

218*1 

2311 

2437 

250*2 

268*7 

281*0 


2937 

306*0 

318*2 

330*2 

342*5 

3545 

0*1 

178 

28 8 

3^-8 

85*5 

85*8 

85*6 

85*0 

852 

84*8 

84 3 

83*3 

82*7 


81*9 

81*1 

80*3 

79*5 

79*1 

787 

78*2 

78*4 

78-5 

78-8 

0 9 

0 19 

0 29 

N 8 

N 18 

N 23 

D8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

P 6 

F 16 

F 26 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

209*2 ’ 

215*9 

223*3 

230 4 

237*5 

2453 

252-7 

200 3 

267*9 

1917 

2757 

283*0 

291*2 

2991 

3069 

314-8 

3226 

330*7 

338*6 

346*3 

1647 

107-2 

177*2 

191*9 

20S6 

225 9 

243 1 

269*1 

2723 


279*8 

278*4 

271*1 

209*5 

278*1 

291*7 

308*5 

320*8 

344*3 

8 3 

7*8 

64 

5 0 

3*8 

2*6 

1-7 

1*0 

0*9 

0*9 


1*4 

21 

32 

4*4 

6*1 

7*9 

9*7 

11-9 

14*1 

16*4 

129-5 

140*8 

1525 

164 2 

176*3 

188 8 

2 0*5 

212*7 

225*0 


2375 

250*2 

202 5 

275'2 

288*0 

3000 

312*6 

3251 

337*0 

350 0 

991 

994 

99*7 

100 1 

999 

99 6 

99*5 

98*8 

98*1 


97‘4 

96*5 

95*6 

91*8 

94*2 

93*6 

92 9 

92 8 

92 7 

926 

0 10 
113*9 
157-8. 
47*0 
2150 
Hi; 9 

O 20 

0 30 

N 9 

K 19 

N 29 

D 9 

D 19 

0 29 


Ja 8 

Ja 18 

Ja 28 

P 7 

F 17 

F 27 

Mr 9 

Mr 19 Mr 29 


120 1 

125*2 

130*9 

136*1 

140*9 

145 8 

149*9 

153*7 

1918 

156*5 

158-8 

159*9 

1601 

1590 

156*1 

152*5 

I486 

145 2 

14*2® 

a- 6 

171*8 

1880 

205*5 

222*8 

239-2 

253*2 

262*8 

2632 


256*0 

252*5 

268*8 

2711 

2869 

3047 

323 0 

340*9 

357'8 

48*4 
226 7 

45*5 
237 8 

4t 3 

249 2 

431 

2601 

40-8 

270*5 

403 

2802 

8^*2 
289 2 

38*1 

296-8 


37*3 

3022 

36*9 

3048 

30*7 

303*7 

370 

298'4 

37*6 

2921 

38*5 

289*1 

39*6 

290*8 

409 

2941 

42*5 

300*8 

44,3 

308*7 

112*5 

1131 

113*7 

113-8 

113*9 

1139 

11,3*4 

1128 


112*3 

111*5 

110*7 

110*0 

109*2 

108'4 

107*6 

107-2 

106*9 

106 5 

224 5 
1677 
80*9 
101-9 
)2t*2 

231*5 

23S"8 

2460 

253-6 

261 1 

268-7 

276*4 

284-3 

1919 

292*0 

299*8 

307*7 

315*5 

3232 

331*1 

338*9 

346*6 

354*2 

V7 

184*6 

202*3 

219 0 

2341 

214*0 

248*2 

242*5 

236*6 


240*»2 

251*2 

267*2 

283*3 

8014 

319*4 

336*1 

350*3 

350*3 

359*0 

81*1 

81-8 

81*6 

81*2 

80*3 

79-0 

781 

76-8 


,75*6 

74*3 

73-2 

722 

71*6 

713 

71 3 

71*5 

72*3 

73 3 

174'4 

186*8 

1997 

211*9 

224*6 

237*0 

249*8 

202*4 


275 1 

287-6 

300*0 

3127 

325*3 

337*8 

350 1 

2-4 

14*7 

26*6 

1250 

425*8 

1267 

127*0 

127 2 

127-6 

127*4 

1272 


126*9 

X26-2 

125*5 

1247 

124-0 

1233 

122*6 

121*9 

121*8 

1207 

127-9 

1815 

110*0 
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TABLE V-B.-GEOCENTRIC PLACES OF PLANETS 


<SL 


T'&BXvB 


Geocentric Places of Mars> Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765-.A.B. 199&■* 


Day of 1.8.1 

r. 

O 

10 

20 

30 

40 

50 

60 

70 

80 

00 

100 

lie 

120 

130 

140 

160 
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170 

Eihz. date 


Ap 13 Ap 23 

My 3 My 13 My 23 

Jo 2 

Je 12 

Je 22 

J1 2 

Jl 12 

Jl 22 

An 1 

au a 

Au 21 

An 31 

S 10 

S 20 

S 30 

1927 

Mars. 


650 

709 

70*8 

82*7 

88*8 

94*9 

100*9 

1071 

113*2 

139*4 

125*8 

181*9 

138*3 

144 6 

151*0 

157*5 

163*8 

170-5 


Merc. 


3329 

3471 

4*5 

23*2 

42 2 

60S 

77 7 

91 3 

98*2 

95*6 

88*6 

89*3 

99*5 

114*1 

181-1 

143*8 

166 5 

183*5 


Jap. 


326*1 

3284 

330*5 

332*4 

334*3 

335*9 

387*2 

338*3 

339*2 

339*6 

339*8 

339*0 

3390 

338*1 

3371 

335*8 

334*4 

832*0 


Yea. 

... 

33*5 

45-2 

570 

68 7 

801 

91*2 

102*3 

112*6 

122*6 

131*8 

140*2 

1470 

151*5 

162*0 

150*0 

144*0 

188*6 

135*9 


Sat, 

... 

223*4 

228-7 

2221 

221*5 

220*7 

219*9 

219*1 

218*5 

2179 

217*3 

2171 

216*9 

216*8 

217*1 

2174 

217*8 

218*6 

219*4 

Entr. date 


Ap 12 Ap 22 

My 2 My 12 Mv 22 

Je X 

Jell 

Je 21 

J1 1 

Jl 11 

Jl 21 

Jl 31 An 10 

Au 20 An 30 

S 9 

8 19 

S 29 

1928 

Mara 


309*9 

317*7 

325*2 

332*9 

3404 

347*9 

3551 

2*4 

9*9 

16*7 

286 

30 3 

36*0 

427 

48*7 

54 2 

58*4 

64*0 


Merc, 


342 1 

0*2 

191 

37*9 

55*3 

69 9 

78 3 

779 

70 7 

69*0 

79*3 

92*5 

109*3 

120*2 

145*6 

102*7 

178*4 

190*1 


Jnp. 


358*8 

350*2 

358*6 

1*0 

33 

5*5 

7*5 

96 

11*3 

12*8 

14*2 

15*2 

15*9 

10*4 
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16*0 

153 

14-4 


Ven. 


338*2 

3506 

2*9 

15*1 

27*4 

396 

52*0 

64*2 

76*4 

88*9 

101*0 

113 2 

125-4 

137*8 

1500 

162*4 

1747 

187*1 
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234*8 

2345 
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233*2 

2324 

281*6 

230*9 
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229*5 
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Env. date 
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126*0 
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23*8 
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28*6 

31*0 

83*4 

35*8 

38*1 

40*3 

42*4 

44*4 

46*2 

47*9 

49*4 

505 

51-4 
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52*1 
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12*5 

6 6 

13 
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1*4 

6-2 

133 

217 

3fl 

41*1 

51*7 

62*5 

73*7 

852 

96*9 

1082 

120-5 

132 6 


Sat. 


2461 

245 8 

245*5 

2451 

244*4 

243*7 

242*9 

2421 
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2406 

2407 

289*6 

239*1 
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1930 
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16*3 

28*6 

40*8 

529 
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771 

89*1 

100*9 

112 7 

1243 

1368 

147*3 

1685 

1695 

1803 

190*4 

199*9 

2087 


Sat. 


2571 

25(5*9 

256*7 

266*6 

2559 

2553 

254*7 

254 0 

253*2 

252*4 

2518 

2512 

250 5 

250*3 

250*1 

249*8 

2501 

250*4 

1931 

Mars 


101*4 

104*7 

108*7 

1131 

117*8 

128 0 

1280 

134*0 

139*6 

1453 

151*5 

157*5 

163*8 

170*1 

170*5 

183 1 

1897 

190*0 


Merc. 

»*• 

167 

22*3 

17*5 

115 

14*5 

26*5 

42*8 

603 

79*3 

977 

115*5 

180*9 

142*0 

144*5 

138*4 

133*2 

137*9 
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790 
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84*0 

86 l 
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340*1 

3581 

10*2 

223 

34 6 

46*6 

58*8 

70*9 

83*0 

95*3 

107*5 

119*8 

132*1 

144*4 

166*9 

109*4 


Sat. 
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268*0 

2681 

268-2 

268-2 

267*7 

207*2 

266*8 

206*0 

205*2 

2644 

263*7 

2630 
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261*9 
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261*1 
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2618 

Eng, date 


Ap 12 

Ap 22 

My 2 

My 12 My 22 

Je 1 
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Jl 11 
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3441 
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359*4 

71 

14*0 

22*0 

29*4 
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352*8 

3544 

4*8 
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119*1 

180*0 

144*9 

101*8 


Jup. 

tM 

1081 
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79*7 
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72*4 
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2791 
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2767 
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Eng. date 


Ap 18 Ap 23 

My 3 My 13 

My 23 

Je 2 

Je 12 

Je 22 

Jl 2 

Jl 12 
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An 1 

An 11 
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S 10 

8 20 
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127*9 
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138*1 

1367 
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160*0 

155*2 

160*6 
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172*2 
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184*7 

191*1 

197*0 

204*5 
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334*8 
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3)7*4 

151 

38*7 

527 

71*2 

88*2 

101*5 
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106*2 
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09*8 

309*5 

123*9 

1407 

168-5 

mi 


Jnp. 
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139*6 
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138*9 
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140*0 

1417 
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154*2 

1564 

1682 

160*8 


Ven. 


351*8 

102 

225 
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47*2 

59*4 

717 

83-8 

95*9 

108*1 

120*2 
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144-4 

1563 

168*4 

180*4 

1928 

203-0 


Sat. 

... 

289*8 
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290*0 

291*1 

291*0 

290 9 
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289*6 
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2883 

287-5 
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286*1 
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74 

HO 
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29*7 

36-7 
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57*9 
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84*9 
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81 *8 
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• • • 

174*1 

1728 

1715 

170*7 

169*9 

109-3 

169*2 

169*4 

1698 

170*6 

171*7 

1730 

174*4 

1762 

178*0 

179-9 

1821 

184*1 


* Ven. 

.«k 

313*4 

3231 

333*8 

344*5 

355*7 

7*0 

18*4 

30*2 

41*9 

637 

65*7 

77*5 

89*7 

101*9 

113*9 

126*1 

138*4 

150*8 


'Sat. 

... 

300 6 

3012 

301*8 

3026 

302*6 

302*7 

302*9 

302*5 

3021 

801*8 

301*1 

300*4 

299-6 

298*8 

298*0 

2973 

296*8 

296-8 

1935 

Mar* 


168*4 

165*3 

163*6 

162*8 

163*2 

164*9 

167*6 

1711 

1750 

179*6 

184*7 

190*1 

190 0 

201*8 

208*0 

214*7 

221*3 

228-1 


Merc, 


348*1 

6*7 

25*5 

432 

58*8 

69*5 

71*2 

64 6 

61*0 

67*9 

81*0 

97*3 

115*2 

183*5 

151-4 

166*6 

180*6 

187-1 


Jup. 

... 

208*2 

207*1 

2o5’8 

204 5 

203*1 

202*0 

20t*0 

2001 

199*6 

199 4 

199*5 

2000 

200*8 

2019 

203*1 

204-7 

206*8 

208 2 


Ven. 

... 

34*1 

45*8 

67*5 

691 

80*5 

91*7 

102*4 

1129 

122*6 

131*0 

139*8 

145*9 

1192 

149*0 

146*4 

140*0 

136-0 

188*4 


Sat. 

- 

3116 

312*3 

313*1 

3140 

314*4 

314*8 

316*1 

314 9 

3147 

314*6 

8140 

318*4 

312*8 

312*0 

311*2 

310 3 

8096 

308*9 

E nff. date 


A p 12 Ap 22 

My 2 My 12 

My 22 

Je 1 

Je 11 

Je 21 

Jl 1 

Jl U 

Jl 21 

Jl 31 

An 10 

Au 20 

Au 30 

S 9 

s m 

8 29 

1936 

Mara 

... 

149 

221 

29*4 

36*5 

436 

60*7 

57*6 

64*4 

712 

77*8 

34*5 

91-2 

97*5 

104*1 

110-4 

116*9 

ms 

129*2 


Merc. 

... 

27 

20 8 

366 

48 6 

623 

40*4 

41*7 

46*8 

68*9 

75*1 

93*0 

111*6 

129*7 

1467 

161*1 

1701 

1701 

168*2 


Jap. 


241*3 

241*2 

240*5 

289*7 

238*7 

287*4 

236*0 

234*0 

233*4 

232*3 

231*4 

230*9 

230*7 

230*7 

231*3 

2319 

232-0 

234*2 


Ven. 


339*3 

351*6 

3*9 

16*8 

28*6 

40*8 

53 2 

05*5 

77*6 

89*9 

102*2 

114*3 

120*7 

138*9 

161*2 

168 6 

175*8 

188*1 


8at. 

... 

322*6 

323*5 

324 5 

325*5 

326*1 

326*7 

327*3 

327*4 

327*5 

327*5 

827*0 

326*5 

320*1 

825.3 

824*5 

8238 

323*0 

322*2 

Knff. date 


Ap 13 Ap 23 

My 3 My 13 My 23 

Je 2 

Je 12 

Jc 22 

Jl 2 

Jl 12 

n 22 

in 1 

Au 11 

Au 21 

A a 81 

8 10 

S 20 

S 30 

1937 

Mare 

... 

228*3 

222*0 

220 2 

217 8 

214 8 

2116 

209*7 

208 3 

2089 

210*2 

212*8 

216*4 

220*5 

225*4 

230*5 

236*3 

242-4 

2427 


Mere. 

... 

14*6 

27*5 

32*9 

28*6 

22*5 

257 

371 

52*8 

70*7 

89*5 

107*9 

125*5 

140*7 

151-5 

164*1 

1479 

1429 

147*9 


Jap. 

»*, 

272*0 

273*5 

2740 

2741 

274*1 

278*6 

272*7 

271*7 

270*5 

269*1 

207*8 

266*5 

265*4 

204*4 

268*8 

263*6 

263*5 

203*8 


Ven. 

... 

9*0 

2*4 

3579 

866*0 

00 

5*4 

12 9 

21*7 

311 

41*5 

52*0 

63*2 

74*2 

85.8 

97*3 

108*9 

1218 

1331 


Sat 

... 

333*9 

335*0 

3361 

337*3 

3381 

338*9 

339*7 

340*0 

340*3 

340*6 

340-4 

340*2 

339S 

839*2 

338-5 

337*8 

337*0 

336-S 

ms 

Mara 


29*7 

86*8 

43 5 

50*3 

67*2 

640 

70*7 

77 3 

83*7 

90*4 

96*9 

103-4 

100*8 

116*2 

122*0 

128*9 

135*2 

141*7 


Merc. 

... 

13*4 

11*2 

4*2 

49 

162 

30*3 

481 

668 

85*7 

103*6 

119*8 

132*4 

137*8 

183*0 

126*4 

128*7 

139*8 

154*8 


Jap. 


3010 

303*6 

805*2 

300 5 

307*5 

3088 

308*6 

308 7 

308*4 

807*3 

307*0 

305*8 

304-4 

803*1 

301*8 

300-5 

299*4 

298*7 


Ven. 


169 

29*1 

41*5 

53*7 

65 4 7 

77-7 

895 

101*5 

113*2 

124*9 

130*3 

147*7 

159*0 

169*9 

180*5 

190*4 

200*9 

2080 


Sat. 

# *. 

8463 

346 5 

347*7 

349 0 

3500 

351*0 

352*0 

352*6 

353*2 

353*7 

358*7 

353*7 

8637 

353 2 

352 7 

3521 

351*3 

850*5 

Mesh. 

Vrsh. 

Kith. Kat. Sim. 

Kan, 

Till. 

Vrech. 

Dhan. 

Mak. 

Kom. 

Min. 

Asvn. 

Bljar. 

Krit 

Rohi. 

Mrig. 

Ardh. 

Puoar. Push. Arles. 

.30 

60 

90 120 

160 

180 

210 

240 

270 

800 

330 

360 

133 

20*7 

40-0 

53*3 

66*7 

80*0 

23*8 

106*7 

1200 


TABI-E V-B.—GEOCENTBIC PLACES OP PLANETS 



Sl 




Mars, A D. 1637—A.D. 1999 j Mercury, A.D. 1645—A.D. 1999 ; Jupiter, A.D. 1656-A.D.1999 5 
Saturn, A.D. 1617—A.D. 1999—con*. 


180 

190 

200 

210 

220 

230 

240 

250 

260 


270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

0 10 

0 20 

O 30 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

P 7 

F 17 

F 27 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

177*1 

183-6 

190*3 

197*1 

203*8 

210*8 

217-6 

224*7 

231*8 

1928 

238-9 

240*1 

253*4 

2607 

2081 

275*8 

2831 

290*6 

298-2 

306*0 

I98‘2 

208*0 

209-9 

202 5 

198*5 

203*0 

215*2 

230*6 

247*6 


204 9 

282*4 

293*1 

310*6 

316*5 

3131 

3064 

307-3 

318*2 

333 1 

331*7 

330*0 

329*7 

329*3 

3290 

329*2 

329*8 

380-6 

331*7 


333 1 

331*8 

3306 

33S-5 

340 8 

343 0 

345-3 

347*7 

850*1 

352*3 

138*6 

141*8 

148*7 

157*2 

166*7 

177*1 

187*6 

199*0 

210*5 


222 2. 

234*6 

246-4 

2585 

27J*8 

2811 

295*2 

307*6 

3200 

3322 

2201 

221*2 

222*2 

2232 

224-4 

225*7 

226*8 

227*9 

229*0 


2302 

231*1 

2321 

233*0 

233*6 

234 1 

234*7 

2348 

234-9 

2349 

0 9 

0 19 

O 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

P 6 

F 16 

F 26 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

63*3 

71*6 

74*3 

758 

76-6 

75*6 

73 5 

704 

66-8 

1929 

63 2 

61-1 

599 

601 

6V4 

63-6 

60*9 

70*4 

747 

790 

194*5 

189*0 

383*2 

186*6 

190*2 

210*5 

220-9 

244-4 

261*6 


277*4 

2911 

298*7 

297*3 

289*8 

288-6 

297*5 

310*7 

328 3 

346-8 

13 2 

11*9 

10*5 

9*1 

7*9 

6*9 

0-8 

5*6 

5*6 


5-9 

6*5 

7*4 

8*6 

101 

11*7 

13*6 

16*7 

17-8 

200 

199*4 

211*7 

224*3 

230*2 

248-4 

260*5 

272*8 

284*7 

296*6 


308*2 

3197 

330*8 

341*2 

351*4 

0*6 

8*4 

14*7 

18*0 

180 

230*1 

231-1 

232-1 

233*1 

234*3 

235*5 

286.0 

237*7 

2388 


2400 

241*0 

2420 

2433 

243*8 

244*5 

245*2 

245*5 

2458 

2480 

0 10 

0 20 

0 30 

N 9 

K 19 

y 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

189*8 

196*6 

203*4 

210 5 

217*5 

224*7 

2319 

239.1 

246*5 

1930 

254 0 

261-4 

268.9 

276*6 

2844 

292*1 

300*0 

807*7 

315-5 

3234 

168*3 

167*1 

176*7 

100*3 

206*5 

223*9 

241*0 

257*6 

271*6 


281-0 

282 I 

274-8 

271 4 

2775 

290 4 

306-5 

324*4 

343*1 

10 

820 

61*5 

507 

49*6 

48*4 

47*1 

45-7 

44*4 

43*3 


42*4 

41 7 

41-4 

41 5 

41*8 

42 6 

43 6 

449 

46-5 

481 

143*2 

156 8 

167*2 

181*6 

103 9 

206*4 

219-0 

231*5 

2443 


250-8 

209*0 

282 1 

294-7* 

307-4 

319*9 

332-4 

341-8 

357*3 

9-8 

240*3 

241*2 

242 1 

243*0 

2441 

245*2 

246*3 

247*5 

248*7 


2498 

250*9 

2520 

253*1 

254-0 

254*9 

255*7 

2561 

256*5 

257D 

91*6 

90*6 

101*3 

105*4 

109-0 

111-9 

114 2 

116*1 

1153 

1931 

113 9 

111 3 

107*8 

103*8 

100*4 

97 6 

964 

96*4 

97‘7 

999 

157*4 

170*3 

186*3 

203*4 

220*8 

2373 

262*2 

263*1 

266*4 


260*8 

255*0 

258*5 

2700 

285*3 

302*5 

3207 

*38*9 

356*2 

109 

85*2 

80*0 

86*3 

86*3 

80-0 

85*4 

84*4 

88*2 

820 


80-6 

79*3 

78*1 

77*0 

76-2 

75*8 

756 

75-8 

763 

77*2 

215*9 

221*0 

223*6 

222*1 

217-1 

211-1 

207-7 

208*5 

212*9 


219*6 

227*8 

2375 

247*4 

2583 

269 3 

280-8 

292*3 

304 1 

315 H 

250*7 

251*4 

252*1 

252*9 

253.9 

254-9 

256*0 

257*2 

258*4 


259-0 

260*8 

262-0 

2031 

2040 

204*9 

265*9 

260*5 

2671 

267;8 

















Mr 8 

Mr 18 

Mr 28 

Ap 7 

204*3 

210*2 

217-4 

224*4 

231-7 

239*0 

246*4 

254*2 

281*7 

1932 

269*4 

277*1 

284*9 

292-7 

300*6 

30S 5 

310*3 

324*3 

332*1 

340‘0 

105*6 

1.82*7 

200*1 

217*1 

232*5 

244-9 

250-5 

247 1 

239*8 


240*6 

250*4 

264*5 

281-1 

299-0 

317*1 

334-2 

839*6 

0-5 

30 

113*7 

115*2 

116*4 

117 5 

118*3 

118-7 

118*7 

lts-5 

1180 


1171 

116*1 

114*8 

113 5 

112*2 

1110 

109 8 

108 9 

108*4 

1081 

1.8 L*6 

194*1 

200*7 

219*1 

231-6 

244*2 

256*7 

269*2 

281*8 


294*2 

306*6 

318*7 

831 0 

3430 

354*8 

04 

J7-9 

29*2 

39*9 

201*4 

261*9 

262*4 

268*0 

204 0 

265*0 

2659 

207*1 

2083 


269*4 

270.5 

271*8 

272 9 

274*0 

2751 

276*2 

277*0 

277*8, 

278*6 

0 9 

0 19 

0 29 

K 8 

N 18 

y 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

F 10 

F 26 

Mr 8 Mr 18 

Mr 28 

Ap 7 

103-3 

114.1 

119-6 

124*7 

129*5 

134*2 

138*2 

141-7 

144*7 

1933 

14G*6 

147*7 

147 3 

145*7 

1431 

189 0 

135*7 

132*3 

129*3 

128*4 

178*5 

198*8 

212*9 

2262 

234*3 

233*5 

226-3 

223-2 

230*3 


2443 

200 3 

277*9 

295*7 

8131 

328*0 

3401 

344*8 

339*5 

333*8 

139*0 

140*9 

142*8 

144*5 

1460 

147*2 

148 4 

149*7 

149*0 


1497 

149*5 

149*0 

148 3 

147*2 

145*9 

144-7 

1434 

142 1 

140*9 

130*1 

141*5 

153*2 

165*0 

177-0 

189*0 

201*3 

213*5 

225*9 


238*3 

251*0 

263-0 

2760 

288*0 

301*0 

813-7 

320*0 

338*6 

351 0 

272*3 

2727 

273*1 

273*5 

274*4 

275*3 

2701 

270*9 

277*9 


278‘4 

279-8 

280‘8 

281-9 

283*0 

281*2 

285*4 

280‘5 

287-6 

288-5 

O 10 

0 20 

0 30 

ST 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 Mr 9 

Mr 19 

Mr 29 

Ap 8 

218*1 

225*3 

232*4 

289*8 

247*1 

254*8 

262*4 

270*0 

277-8 

1934 

285 5 

293-4 

301*4 

309*2 

317*0 

3248 

832‘B 

340-6 

348 0 

3560 

193*0 

207*4 

2173 

216*9 

212*1 

207*5 

212*6 

224*6 

239*8 


257*0 

2745 

292 k 0 

307 8 

320-6 

320*7 

328*1 

316*4 

317*7 

3281 

183*0 

165*1 

167*2 

160*2 

171-2 

173*0 

174-7 

176*2 

177*5 


178*6 

179*3 

1797 

179-9 

1797 

1791 

178*2 

177*3 

176*1 

17* 7 

315*7 

227*3 

238*6 

249*6 

260.2 

270*6 

279-9 

288*3 

295-0 


2991 

300*0 

2930 

2911 

285*0 

284*4 

286 8 

292*1 

299*4 

308 3 

283*8 

284*0 

284*2 

284*5 

285*2 

286*9 

286-7 

287*7 

288*7 


2898 

291-0 

292-2 

293*4 

2940 

295*8 

2969 

2980 

299-1 

3001 

122*5 

128*4/ 

134*2 

130'9_ 145 5 

150*8 

156-1 

100*7 

165-5 

1935 

169*9 

173*5 

176*8 

179*3 

180*5 

181*0 

180-2 

177*8 

174*3 

170*2 

199 3 

203 6 

198*7 

1G2-4 194'<> 

204*9 

219*5 

236*2 

253*6 


270*9 

287*3 

300 7 

808.4 

307*8 

299‘9 

298-8 

307 0 

321 4 

838-4 

186*3 

188 6 

190*7 

192*8 

1950 

197 2 

199*3 

201*2 

2031 


204*3 

208-3 

207*7 

208 7 

209*4 

209-9 

2101 

2099 

209*4 

203*7 

163*2 

175*7 

188*0 

200*0 

213-2 

225*8 

238*3 

250*9 

203*7 


276*2 

2889 

301.6 

314-1 

326*5 

33**9 

351 3 

3*4 

15-7 

27 7 

295*8 

295*8 

295 8 

2958 

296*3 

296*8 

297*4 

298*4 

299*4 


300*3 

301-5 

3027 

803-8 

3060 

306-2 

807*5 

808-7 

309*9 

311*0 

















Mr 8 

Mr 18 Mr 28 

Ap 7 

235-1 

242*1 

240.5 

2567 

204-2 

271*6 

270*3 

287-1 

2947 

1936 

302 5 

310*3 

318*0 

325 6 

333-4 

341*2 

3486 

350-1 

3 8 

11 0 

183*5 

177*5 

176*9 

185-9 

199-5 

215*8 

233*0 

250*5 

266*8 


281*1 

2908 

291-4 

284*7 

2800 

287.4 

300 2 

310-3 

334*5 

353*0 

3)03 

212*3 

214*4 

210*6 

218 9 

221*1 

223-2 

225*6 

227*7 


229 8 

2317 

2338 

2355 

287 1 

238*5 

2390 

240 4 

2411 

241 3 

1352 

140*9 

148*3 

157*1 

106-8 

177-1 

188-0 

199-5 

210*9 


222*7 

234*9 

2467 

258*9 

271 3 

283*5 

295*8 

308*2 

320*5 

332*8 

308*3 

80S l 

307*9 

307*7 

308*0 

308*3 

308*7 

309*5 

310-3 


311*2 

812 3 

313*4 

314-5 

315:7 

3169 

3182 

319*4 

3200 

321.9 

0 9 

0 19 

O 29 

N 8 

N 18 

y 28 

T> 8 

% 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

F 16 

F 26 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

13V5 

141*5 

1477 

1536 

159-6 

165*4 

171*2 

170*9. 

182*4 

1937 

188 0 

193*3 

1981 

2031 

209 5 

211-6 

2X6 3 

218*5 

220*7 

222 1 

159*8 

160*9 

179*6 

1953 

212*4 

229*9 

246 4 

261*4 

2725 


275*7 

269*7 

264*4 

26 > *2 

279 3 

294*8 

312 8 

830 7 

349 0 

6 0 

235*8 

237*4 

239*3 

241*4 

243*4 

245 6 

247*8 

250*2 

252*4 


254.6 

2570 

259 2 

261-4 

263-6 

265*5 

207 4 

269*1 

270 0 

271 9 

200*3 

213*7 

224-9 

237*2 

249*3 

201*5 

273*5 

283*5 

2.-*7* 4 


3089 

3202 

3311 

341 5 

351 0 

359*0 

6*9 

120 

13*7 

12’3 

321*5 

321*1 

320*7 

320*2 

320*8 

320*4 

3205 

321*1 

321*7 


822.4 

323*5 

324 6 

325-6 

326-8 

328*0 

3292 

330*5 

831*8 

833*0 

0 10 

0 20 

O 80 

N 9 

K 19 

y 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

2553 

262 1 

269*1 

276' 2 

283-4 

290*9 

298*2 

305*7 

313 l 

1938 

3205 

3280 

3354 

3428 

3502 

357 3 

47 

11*8 

13*9 

26 0 

159-6 

1749 

1920 

209*4 

226*4 

241*8 

2539 

259*6 

2560 


2489 

2500 

259-0 

2739 

291 0 

308*8 

327-2 

344*4 

859*8 

10-9 

264*6 

*65*5 

266-7 

208-4 

270 0 

271*9 

2740 

270* i 

278*2 


280-0 

2829 

2*5*2 

287-6 

2900 

292-3 

294-0 

296 9 

2989 

300*9 

1454 

1574 

169*9 

183-2 

194-7 

207-1 

219*6 

232-1 

244-8 


257*5 

270-2 

282*8 

2953 

308*1 

320*5 

333*1 

315-4 

367*9 

10‘4 

3354 

334*8 

834*2 

333*6 

333*5 

333*4 

333 2 

333*7 

334*2 


334*7 

335-5 

330*3 

387*1 

3383 

339*5 

310 7 

3420 

343 3 

344*0 

147 8 

154 2 

160*8 

166*6 

172-8 

179*1 

185*3 

1913 

197*4 

1939 

203-7 

209-8 

215*9 

222*7 

2279 

233*8 

239*0 

24f>*2 

2508 

256*1 

171*1 

188*6 

2061 

222*1 

235*6 

213 t 

242*2 

234*7 

232*5 


239 9 

253-7 

269 9 

287*4 

305*3 

323*0 

3380 

350*7 

355*1 

850 5 

298*2 

29S*0 

298*2 

298 8 

299*6 

300 9 

302*2 

3)3-8 

305-7 


307*7 

309*8 

312-0 

314*4 

316 8 

319 i 

321*0 

324*0 

328*4 

328*7 

215*0 

219*6 

220-7 

2187 

2129 

207*5 

2049 

206*6 

211-9 


218 8 

227*8 

237*5 

247*7 

2686 

2697 

2811 

292-7 

304*5 

316-5 

349*8 

3490 

3482 

347*4 

847 0 

346*6 

340*3 

346*5 

3467 


347 0 

347*7 

348*4 

3491 

350-2 

351*3 

3524 

3537 

356*0 

356*8 

Ms**. 

I*. Phai. V. Phal. Haata. 

Chit. Bavti. 

Visa. Anur. Jyesh. Mala. F 

Ash. 

U. Ash 

• Bra? 

-. Dan 

Satab 

. P. Bhatl. 0 . 

Bhad. 

Bovati. 

183*3 

1487 

160*0 

L73*3 

186-7 

200-0 

213*3 

220-7 

2400 253-3 266-7 

280 0 

293-3 

306-7 

330*0 

► 333*3 

846*7 

800-0 





TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


TASKS 


Geocentric Places of Mars, Mercury* Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765—A.D. 198» ; 


Day of IS.Y. 

0 

10 

20 30 

40 60 60 70 80 90 100 1101120 

130 

140 150 

160 

170 

Eng. date ... 

Ap 13 

Ap23 

My 3 

My 13 My 23 

Je 2 

Je 12 

Je 22 

J1 2 

J! 12 

JI 21 

An 1 

Au 11 

Au 21 

An 31 

L 8 10 

8 20 

8 30 

1939 Mara ... 

358 7 

263 6 

268*3 

272 5 - 276*2 

279*1 

280*8 

281*9 

283*0 

280*5 

2777 

2756 

269*8 

2729 

2723 

274*2 

2770 

280 9 

Mere. ... 

3488 

344*9 

353*0 

7*7 

25*1 

437 

62*8 

811 

98 3 

112 0 

119*3 

117 3 

2097 

109*6 

110-4 

133-5 

1502 

1679 

Jup. ... 

8300 

332 2 

334*4 

3364 

3384 

3400 

341*6 

342*8 

843*8 

344-5 

344*8 

344*7 

3444 

343*6 

342-6 

841*4 

340*1 

3387 

Von. ... 

322*7 

334*6 

848*6 

3587 

10*9 

22*9 

351 

472 

59’4 

71 5 

88'6 

960 

106*3 

120-6 

1327 

1462 

157-5 

1700 

Sat. 

3569 

3582 

359*5 

0-8 

2*0 

3-2 

43 

51 

69 

67 

70 

73 

7-6 

7*3 

70 

67 

6*0 

5*3 

Eng. date ... 

Ap 12 

Ap 22 My 2 

My 12 My 22 

Jel 

Je U 

Je 21 

J1 1 

ji n 

Jl 21 

Jl 31 

Au 10 

Au 20 

Au 30 

S 9 

S 19 

a 29 

1910 Mare ... 

44*4 

509 

57'4 

640 

70*5 

769 

834 

896 

96*3 

102*6 

1090 

1152 

121 6 

1280 

134-4 

140*9 

147-1 

153*5 

Mere. ... 

332 8 

3456 

2*5 

20-8 

40*0 

68*8 

76*1 

90*9 

100*2 

997 

92*5 

90-6 

98*8 

112*4 

1290 

146*5 

164-5 

1817 

Jup. ... 

3576 

00 

24 

48 

70 

94 

11 5 

13*5 

15*5 

17*0 

18*5 

197 

20*0 

21*1 

21*3 

21*2 

207 

199 

Ven. ... 

45*6 

55*6 

64*6 

722 

78*0 

807 

80-2 

76’6 

699 

65-2 

638 

667 

71*5 

79*6 

88-7 

98-3 

1085 

1192 

Sat. ... 

8*8 

10*1 

11-4 

127 

14*0 

153 

160 

176 

18*6 

196 

202 

20*8 

21*4 

214 

21-3 

21*3 

20'8 

20*3 

Eng. date ... 

Ap 13 Ap 23 My 9 

i My 13 

i My 23 

Je 2 

Je 12 

Jo 22 

J1 2 

Jl 12 

Jl 22 

Au 1 

Au 11 

Au 21 

Au 31 

S 10 

S 20 

s SO 

39*1 Mara ... 

283 0 

2890 

296-4 

8032 

309*8 

316*3 

822 5 

328-6 

334:3 

339*8 

344*6 

348*8 

3521 

354*5 

3557 

355*5 

353*9 

361*2 

Merc. ... 

340 1 

358*2 

169 

36-8 

63*8 

69*2 

800 

82*0 

75-4 

718 

78 1 

91*0 

1075 

125*0 

143 3 

1608 

177-0 

189*9 

Jup. ... 

25*3 

27 6 

29-9 

323 

84 7 

371 

39-4 

41*8 

441 

46*2 

48*3 

50-3 

519 

53 5 

51*7 

65*8 

565 

56*8 

Ven. ... 

858*3 

10*8 

230 

35*4 

47*7 

59’9 

72 3 

844 

90-5 

1087 

1207 

132*9 

14V9 

156*9 

168-9 

180*9 

1927 

204*3 

Sat. ... 

21 l 

224 

23 7 

251 

20*4 

277 

291 

80-3 

31 5 

326 

334 

842 

84-9 

352 

36*5 

358 

36*5 

35*2 

1042 Mara ... 

591 

65*2 

71*8 

77*4 

835 

897 

96*0 

102*2 

108*3 

1147 

121*0 

127*3 

1336 

1399 

1468 

1527 

169*2 

105*6 

Merc, ... 

854*4 

129 

31*2 

47 2 

693 

634 

581 

52*6 

57*1 

69*4 

85*4 

103*3 

1217 

139-9 

150-4 

1707 

170*4 

179-7 

Jup. ... 

53*0 

54*4 

56*9 

59*1 

61*8 

635 

65*4 

68-2 

70*6 

72*9 

76*2 

77-4 

795 

81*6 

836 

853 

86*9 

88-3 

Ven. ... 

313 2 

3232 

333*8 

3447 

356 2 

7-4 

19*1 

30*8 

42*5 

544 

66-3 

782 

00-3 

1024 

114 4 

1267 

189*1 

1514 

Sat. ... 

386 

348 

861 

375 

388 

401 

41*5 

42*8 

44*1 

453 

46*4 

475 

48*7 

491 

49*1 

50*6 

60*0 

49-9 

1948 Mar* ... 

302*7 

3101 

3177 

3251 

3327 

340*0 

347*5 

354V 

r 15 

8*4 

14*9 

212 

274 

332 

38*8 

437 

480 

619 

WWc. ... 

8 5 

251 

388 

450 

40-4 

339 

30*6 

475 

63*0 

81 0 

99*8 

1178 

1354 

150-6 

161*4 

164*0 

157*9 

152-8 

Jup. ... 

81*8 

830 

843 

85-8 

87*6 

89-5 

916 

937 

95‘9 

982 

100*5 

1026 

10V9 

1072 

109*4 

1115 

1136 

XUS 

Ven. ... 

34*5 

46-3 

58* l 

696 

81*0 

920 

103 5 

1130 

122*8 

131*5 

139*2 

1448 

147*4 

1475 

148 6 

136-7 

1323 

''1S-JL4 

Sat. ... 

46*4 

477 

49*0 

50*2 

51*6 

52*8 

54 1 

554 

567 

68*1 

69*3 

60-5 

617 

62-5 

63 3 

641 

04*4 

04*7 

1944 Mare ... 

74*8 

80-0 

857 

91-4 

972 

1030 

108-9 

114-9 

120*8 

126*9 

1331 

139-4 

1.45*7 

152*1 

1584 

1650 

1744 

I78‘0 

Merc. ... 

16V 

24*3 

223 

15*1 

15*8 

257 

40*7 

58-4 

77*1 

95*4 

113*4 

1297 

14i*4 

147*2 

142*6 

136*3 

138 7 

148*9 

Jup. ... 

112*4 

1125 

112 9 

1137 

1148 

1160 

117*6 

119*2 

121*0 

123*0 

125*1 

127*2 

129 6 

181*6 

133*8 

1360 

138*2 

140*4 

Yen. ... 

3399 

8522 

46 

17*1 

294 

41-6 

588 

660 

784 

90-6 

102*8 

115*2 

127 3 

189-6 

1518 

164*2 

176*4 

188*9 

Sat. ... 

69’5 

60*6 

017 

62'8 

641 

65 4 

66-7 

68*0 

694 

70’8 

72*1 

78*4 

740 

75*6 

766 

77*6 

78*1 

78*6 

Eng. date ... 

Ap 13 

Ap 23 

My 3 ! 

My 13 My 23 

Je 2 

Je 12 

Je 22 

J12 

Jl 12 

Jl 22 

Au 1 

Au 11 Au 21 . 

An 81 

8 10 

S 20 

S 30 

1945 Mara ... 

3207 

3285 

336-3 

344 1 

3515 

359*1 

66 

13*9 

21*1 

28*2 

35*3 

41*9- 

487 

65*2 

61*8 

67*4 

73*1 

78-6 

Mem ... 

47 

357*1 

3557 

39 

18*4 

35*6 

540 

73-2 

91*5 

108*4 

121*9 

120 4 

127*1 

119*7 

1*20-0 

128-8 

143*4 

100*6 

Jup. 

14*0 

144*1 

143*6 

143*2 

143*3 

1437 

144*4 

145*3 

146*6 

1480 

149*6 

151*4 

163*4 

156*3 

157*4 

1506 

161*7 

163*9 

Ven. ... 

5‘2 

858*8 

3549 

355 1 

358-S 

4*8 

12 7 

217 

31*3 

41 5 

524 

633 

74*7 

86*2 

98*0 

108*8 

1217 

133*7 

Sat, . . 

728 

73*7 

74-6 

75*5 

767 

779 

79*1 

80 5 

81*9 

83 2 

' 84*5 

85*8 

872 

88*3 

89*6 

90*6 

91*4 

92*3 

1943 Mara ... 

931 

97*2 

1017 

106*5 

111-9 

1170 

122*7 

128*1 

134 0 

140*1 

145*9 

152*2 

158-5 

164*7 

1711 

177 7 

181*5 

]0H 

Merc. ... 

8364 

342*5 

365*9 

12 7 

313 

50-4 

69*1 

86*0 

101*2 

110*5 

110*9 

103*5 

101*1 

108*6 

122*4 

1387 

156*3 

174*1 

1 Jup ... 

1788 

177*5 

1762 

175*2 

1744 

1737 

1733 

173*4 

1737 

174*4 

175 3 

176*5 

177*9 

179*5 

181*4 

183*3 

186*2 

187*4 

Ven. ... 

175 

29-8 

42*1 

64*1 

663 

782 

901 

301*8 

1137 

125*2 

136*8 

148*1 

1591 

169*9 

180*3 

190*4 

190*4 

207*4 

Sat. 

863 

870 

87*7 

88*3 

894 

905 

91*6 

92*6 

94*2 

95*4 

967 

98*0 

99*4 

1007 

1020 

103*2 

104*2 

105*2 

194? Mars ... 

8377 

845*4 

353 2 

0*9 

8-5 

16 0 

233 

30*6 

377 

440 

51*6 

58*4 

05*3 

717 

78*1 

84*3 

90 6 

96-6 

Merc. ... 

384'4 

350*3 

83 

27*1 

48*1 

641 

79*7 

90-8 

93 0 

86*4 

82*4 

88*6 

1010 

117*2 

184*7 

152*9 

170*6 

180*5 

Jup. 

2129 

211S 

2106 

209*3 

2079 

206 6 

205 7 

204*7 

2040 

2037 

2037 

20 V0 

2047 

205*6 

206*8 

206*2 

2090 

211*6 

Ven. ... 

3232 

335*2 

347*3 

869*4 

11*4 

237 

35*8 

48*0 

60*1 

72*2 

84-6 

96*6 

108*9 

121 2 

133*5 

145 0 

158*3 

170*7 

at. 

1001 

1005 

100*9 

101*3 

1022 

103*1 

103*9 

105-1 

106*3 

107 5 

108*8 

110*1 

111*4 

112*7 

114*0 115 3 

116 4 

117*6 


1948 Mare .» 1166 118-5 1212 1246 1286 133'3 1381 1434 148'8 1644 1602 

Mere. . 

Jup. . 

Ven. . 

Sat. 


346-7 4-3 33-2 41’4 57:7 70 3 7*'« 69'2 635 68-2 79’4 

246-2 2456 245 1 244 4 243 4 2410 240 9 289 6 238 3 237 2 236 2 


455 55'3 640 7P3 76'5 79T 773 


24 66 0 61-0 


1140 114T 114-2 1141 I16T 115'8 1164 1175 1186 1196 


61-8 

120-9 


166-1 172-5 178-6 1852 

06-3 113-0 131.-2 1491 
235-5 2851 235 2 285-8 
65-4 71-4 79-4 884 


191-7 198-6 205-4 
166-0 1801 189-0 

236 0 287-0 238-2 
98-2 108-6 119-6 


122-2 1234 124 7 126 0 1273 128-6 129-7 


1949 Mnrs ... 
Merc. ... 

■lap ... 
Ven. ... 
Sat. ... 

1959 Mars ... 

Merc. ... 
Jnp. 

Ven. ... 
Sat. 


3537 

06 


13 

190 


90 

35-6 


18-4 

48-8 


238 

550 


811 384 

617 461 


45-5 

47-2 


625 

58T 


69-4 

73-4 


663 

91-0 


73-0 796 86-2 92-5 

1096 127-7 146 0 1604 
271-8 270-6 .269-5 208 7 
133-6 1*5-4 157-6' 169 4 

1270 127 7 127 5 1274 127 8 1282 12P7 1296 1305 1«P8 1826 133-7 134-9 136-2 187 5 


276 7 277-6 278 4 278 8 278 8 278 5 277 0 2769 2757 274 5 273-1 

3591 11-5 23 7 86 2 48'5 60 6 73 0 85 0 972 1093 121-4 


1501 

184 


1487 I486 1402 1515 1641 1577 
27 4 35 0 38 8 264 26 6 360 


1620 186-4 1716 176-9 
611 687 874 105-6 


1827 .188-5 1947 2010 
123-8 139-9 152 0 157 0 
3114 810 1 308 6 307 3 

1*1-6 141-2 140-8 140-5 1407 1409 141‘0 1417 1424 1430 1441 1451 1*62 147 4 I486 


305 8 307 6 809 8 3107 311-0 312 8 3134 313-6 313 5 313-1 3128 

313-2 323-5 8341 3452 8564 7‘9 19 5 31’8 43 0 55 0 66-8 


Me*k. Vrsh. Mith. Kat Sim. Kan. Tat. Vreeh. Dhan. Mak. Knto. Min. Asva. Bhar. 

30 00 90 520 150 180 250 240 270 300 330 360 , 13 3 267 


Krit. Kolii. Mrig. Ardh. 
40 0 53-8 607 80-0 


989 105-1 111*3 
1710 1737 167-2 
208-3 268-2 2668 
1814 193-3 204-9 
1887 139-9 141-2 

207 7 214 4 221-2 
152 8 146-1 .147-9 
800-0 304-8 303*9 
127-8 1397 152 0 
149-0 151-2 152-6 

Pun-ir. Posh. A«les- 
03-3 1067 1200 
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TABLE V-B.—GEOCENTBXC PLACES OB’ PLANETS 



V-3B **mcont. 

Mars, A.D. 1637—A.D. 1999 s Mercury, A.D. 1645—A.D. 1999, Jupiter, A.D. 1656—A.D 
Saturn, A.D. 1617—A.D. 1999 — cont. 


1999; 


180 

190 

200 

210 

220 

230 

840 

250 

260 


270 

280 

290 

300 

310 

920 

330 

340 

350 

360 

0 10 

0 20 

0 30 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

285*3 

290*2 

296*0 

301*7 

307*9 

314*1 

320*6 

327-4 

384*0 

1940 

340*5 

347*3 

354 1 

07 

7*6 

14*2 

208 

27'5 

34*2 

408 

1H{?5 

202*2 

216*4 

226*3 

227*8 

221*1 

216*5 

221-7 

238*5 


249*0 

266*2 

284*6 

301*4 

3175 

330*3 

330*7 

333*9 

3270 

3276 

387*3 

336*2 

335*2 

334*4 

334*1 

3341 

334*4 

334-1 

386*2 


337*4 

338*9 

340*7 

342*6 

344*6 

346*9 

349*1 

351*5 

3638 

366-8 

18J‘0 

194*7 

207*4 

219*7 

232*3 

244*8 

257*4 

269*8 

282*4 


294*6 

307*0 

319*3 

3314 

343*5 

355*2 

6*9 

18*3 

294 

401 

4*6 

3*8 

3*0 

2 1 

1-5 

0*9 

0*3 

0*2 

0*1 


01 

0*6 

1-1 

16 

2*6 

3*4 

4’4 

5 6 

68 

8*1 

09 

0 19 

0 29 

N 8 

N 18 

NT 28 

D 8 

D 18 

D 28 


Ja7 

Ja 17 

Ja 27 

F 6 

F 16 

F 26 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

150*9 

166 3 

173*0 

179*2 

185*6 

192*3 

198-9 

205*3 

212*0 

1941 

218*4 

225*2 

232*0 

238 7 

245*8 

252*0 

258*8 

266*7 

2727 

279*6 

197*0 

208*6 

212*7 

207*6 

201*5 

203*4 

214*0 

228*6 

245*3 


263*0 

280*3 

296*8 

310*3 

3186 

317*4 

3101 

308*5 

317-4 

331*2 

18*9 

17*6 

16*2 

14*8 

13*5 

12*4 

11-4 

10*9 

10 5 


10*7 

111 

11*9 

129 

14*3 

16*9 

17*6‘ 

195 

217 

23*9 

130*4 

141*8 

163*5 

165*4 

177*3 

189-6 

201*8 

214*1 

226*4 


239*1 

251*7 

264*3 

276*7 

289*3 

301*8 

314*4 

326 8 

339*3 

3518 

19*7 

18*9 

18*1 

17*2 

10*5 

15*8 

15*0 

14*6 

14 2 


13*9 

14*1 

143 

14*6 

15*4 

16 2 

109 

18*0 

191 

203 

JO 10 

0 20 

0 30 

N 9 

IT 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

349*7 

346 2 

345*4 

3456 

847*2 

349*5 

352 0 

356*4 

0*5 

1942 

5-2 

10*2 

15*4 

20*9 

26*5 

30*0 

380 

441 

49*9 

55*8 

190*4 

194*1 

186*5 

186*4 

195*0 

208*7 

229 9 

242*1 

259*8 


276*2 

290*5 

3001 

301*3 

294*3 

290-8 

296*8 

309*8 

326*3 

344*4 

56*9 

56*7 

56*0 

65 1 

63*8 

52*5 

51*5 

49-9 

48*6 


47*5 

46*8 

46*3 

46*1 

46*5 

47*0 

47*8 

49*0 

50*4 

52-4 

216*1 

227 5 

238*8 

249*8 

200*3 

270*3 

279*4 

287*4 

298*6 


297 2 

297*0 

292*6 

286*8 

282-6 

281*9 

285*3 

291*3 

299*1 

308*1 

34*8 

34*1 

83*4 

32*6 

31*8 

31*0 

301 

29*5 

28*9 


28*4 

28-4 

383 

28*3 

28-8 

29'3 

29*9 

309 

31*9 

32*9 

172*0 

178-7 

185*4 

192 *0 

198*7 

206*5 

212 3 

219*1 

226-8 

1943 

233 1 

240*1 

247*4 

2545 

261*8 

2690 

276*6 

2840 
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Geocentric Places of Mars, Mercury, Jupiter, Venus anti Saturn for every tenth day of current cycle. 


Venus, A.D. 1765—A.D. 1999 ; 
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Yen. 

... 313*2 

323-6 

334*3 

345*5 

3567 

8*4 

19*9 

318 

43*4 

5 53 

67*3 

793 

91-4 

103*4 

115-6 

127*9 

140*2 

152*6 


Saf. 

.... 241 0 

240*6 

2402 

229*7 

239-0 

23S*3 

237 5 

230*8 

236 1 

235*3 

2348 

284-3 

233-9 

233 9 

2340 

234-0 

234*6 

235*2 

1969 

Mars 

... 685 

74*1 

71H) 

85*8 

91*7 

977 

103*8 

109*9 

116*0 

122*0 

128 3 

134 6 

1410 

147-2 

153 7 

160 2 

166*5 

173*2 


Merc. 

... 839*3 

343*3 

355*1 

11 1 

29*2 

481 

67*1 

86*0 

100*4 

111*4 

114*2 

107*7 

103*7 

108*8 

1208 

137*0 

154 7 

172*0 


Jup. 

... 217*5 

216 6 

215 4 

214*1 

212*8 

211-6 

210-3 

209*2 

2086 

208*0 

207*9 

208*1 

208-0 

209 3 

210*5 

2118 

213 4 

2150 


Yen. 

... 35*0 

473 

59*0 

704 

81*8 

92-5 

103*1 

113*1 

1226 

130 7 

187*7 

142-4 

142*5 

141-6 

136*6 

129*8 

126*7 

127*0 


Sat. 

... 251*9 

251*7 

251*5 

251-2 

250*6 

2500 

249*3 

2486 

247‘9 

247-1 

246*4 

245-7 

245-1 

245*0 

2149 

244*8 

245-2 

245*6 

1960 

Mars 

... 313-8 

321 4 

3293 

336*9 

3144 

352 1 

8594 

68 

L40 

211 

27-8 

347 

41-2 

47-4 

53*6 

59-3 

64*7 

69*7 


Mero. 

... 333*3 

348*7 

6*2 

25*2 

442 

625 

78*7 

91*1 

96*1 

91*2 

85*3 

89-1 

100 2 

115 5 

132*8 

160 8 

168*5 

184 9 


Jup. 

... 2500 

2502 

249*8 

249*2 

248-3 

247*2 

245*9 

244*6 

243*2 

242*0 

240*7 

240’2 

239 6 

239*4 

289 6 

2-10*1 

240*9 

242 1 


Veil. 

... 841*2 

3586 

5*8 

18*2 

30*6 

42*8 

55*1 

67-5 

79*6 

91*9 

104*1 

110 4 

128-6 

140-8 

153 ) 

105-4 

177 7 

180*9 


Sat. 

... 263*1 

203*0 

262*9 

262*8 

262*3 

261*8 

231*2 

2604 

2596 

258 9 

258*2 

257*5 

256-8 

250*5 

256*2 

255 8 

2560 

256 2 

1961 

Mars 

... 85*0 

90*3 

951 

100-4 

105*7 

111*3 

117*1 

122-8 

128*8 

134*8 

140*8 

147-2 

.163*2 

159*7 

106*1 

172 7 

179*2 

i 85*9 


Mero. 

843*0 

2*3 

21*3 

397 

66*7 

70*3 

77*0 

74*3 

67*3 

68*5 

78*7 

93*8 

ln-i 

3 29-4 

147*3 

164-5 

179-3 

189*7 


Jup. 

... 2S0*8 

2819 

282*8 

283*4 

283-5 

283*3 

282*8 

2821 

2810 

279 7 

278 5 

277*1 

275*8 

274-7 

273-8 

273*1 

272 8 

272*9 


Yen. 

... 357*1 

851*6 

349*8 

351*7 

356*8 

3-6 

12*1 

21*5 

81 7 

42*0 

580 

04*1 

75*7 

87*3 

99 0 

110-9 

1224 

134*8 


Sat. 

... 273*8 

274*0 

274*2 

274*4 

274*0 

273*6 

273*3 

272*6 

271*7 

2710 

270*3 

2096 

268*8 

2683 

207*8 

267*2 

207'2 

267*2 

1962 

M ars 

... 331*1 

339 0 

346-8 

3545 

2*0 

96 

16*9 

24*3 

31*6 

3 8*6 

45*6 

525 

59*0 

65*7 

71*9 

78*2 

84 2 

90*0 


Mere. 

... 353 5 

16-9 

34*2 

487 

57 2 

56*6. 

49*3 

48*1 

57*6 

72*0 

89-1 

107*4 

1258 

143*5 

159-2 

171 5 

178-3 

171*8 


J up. . 

.. 809*6 

311*6 

3134 

314*9 

3163 

317*2 

318 1 

318*4 

818*6 

318*3 

$17 7 

316*7 

315 7 

81.4 4 

3130 

311 5 

310*3 

300*2 


Ven. . 

18*7 

31*0 

43*1 

55*3 

67*3 

79-3 

91*1 

103*1 

114*6 

1261 

137*6 

148*9 

159*8 

170*5 

180-7 

190-3 

199-0 

205*8 


Sat, . 

284*7 


285*3 

286*7 

285*6 

285 3 

285*2 

284*5 

2840 

288-4 

282*0 

281-8 

281-1 

280*4 

279-7 

279-1 

278-9 

278*7 

Meeh* 

• Vrsh. 

Mith. Kat. Sim. Kan. 

Tul, 

Vnch. 

Dhan. 

Male. 

Kum. 

Min. 

Asvn. 

Bhar. 

Krit. 

Rohi. 

Mrig. 

Ardh. 

Pnnar. 

Push. 

Asles. 

30 

69 

90 1 20 1 50 180 

210 

240 

270 

300 

330 

360 

13*3 

26*7 

40*0 

58*8 

66*7 

80*0 

933 

106*7 

120*0 


* 


Ml HtSTQy 



TABLE V-B.—GEOCENTEIO PLAGES OP PLANETS 


% 

Tjslj 


s 

T-B— tfOrtf. 


Mars, A.D. 1637—AJD. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656-A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999— cont. 


180 

190 

200 

210 

220 

230 

240 

250 

260 


270 

280 

290 

300 

310 

*320 

330 

340 

350 

360 

0 10 

O 20 

O 30 

NO 

N 19 

N 29 

D 9 

I) 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

P 7 

V 17 

F 27 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

130*5 

136*7 

142*5 

148*5 

154*3 

160*0 

165*4 

170*8 

1761 

1952 

181-3 

1860 

ISO-6 

1946 

1982 

201 0 

203-4 

204-4 

204*7 

203*4 

168*9 

185*0 

204*1 

220*6 

234*7 

244*5 

245 6 

238-6 

234*4 


240*1 

252*1 

267*7 

285*1 

303*0 

320-9 

337*1 

350*6 

357*3 

358-4 

343 1 

3418 

340*7 

339*8 

339*3 

339*1 

339*2 

339-8 

840-6 


341*7 

343*2 

344*8 

346*6 

348-6 

350*7 

352-4 

355*3 

357*7 

o-o 

.132*7 

139*6 

147 8 

157*1 

167*0 

177*6 

188*6 

200-1 

211*8 


223*5 

235*6 

247*7 

260*1 

272'2 

2847 

2970 

309-2 

3210 

334*0 

164 4 

165*6 

166*8 

167*9 

168*9 

169*9 

170*9 

171*4 

171-9 


172 5 

172*5 

172*6 

172 6 

172*1 

171*6 

171*1 

170*4 

169-7 

168*9 

















Mr 9 

& 

r-* 

to 

Mr 29 

Ap 8 

246*7 

253 7 

280*9 

268*2 

275 7 

283*0 

290*6 

288*2 

305*8 

1953 

313*4 

321*0 

328*4 

336-2 

343-6 

351-0 

8584 

5*7 

13*1 

20-3 

183*7 

200*2 

215*5 

2268 

230*5 

225*1 

218*9 

222 Q 

232-4 


247-0 

264*2 

281*7 

209 4 

316*0 

3301 

338-8 

338 1 

330*0 

329*5 

24*3 

23*1 

21*7 

20*4 

19*0 

17-9 

16*8 

160 

15*6 


15*5 

15*9 

165 

17*4 

18*6 

201 

21*9 

23 7 

25*7 

278 

201*6 

214 0 

226*2 

238*3 

250*5 

262*6 

2746 

286*4 

298*2 


309*6 

320*6 

331-2 

841*4 

350 6 

358*5 

48 

83 

8*3 

4*2 

175*1 

176*3 

177*5 

17ts 8 

179*8 

180*8 

181*9 

182 6 

183-3 


184*1 

1843 

184*5 

181*7 

184*4 

184*1 

183-8 

183*1 

182-4 

181*8 

143 2 

149*3 

155 5 

161*6 

167*6 

173*7 

179*8 

185*8 

191*8 

1954 

197-7 

203 6 

209 2 

214 9 

220*4 

225*7 

2310 

235*8 

240*4 

241 5 

195*6 

208*5 

214*7 

212*1 

204*6 

204*4 

213*0 

227*0 

243*4 


260*7 

278*6 

295-2 

3090 

819*7 

321 3 

3145 

310-7 

310-7 

329*9 

61*6 

61*7 

61-2 

60*3 

59-1 

58*0 

56*6 

65*2 

54 0 


52*8 

51*0 

61-3 

61*0 

51*0 

51*4 

52-2 

53*1 

54*4 

560 

140*4 

158*7 

171*1 

183*5 

195 8 

208*3 

220*9 

233*4 

246*1 


258*6 

271*5 

284 0 

296-6 

309-3 

32L8 

334-4 

346-7 

359*2 

11*6 

135*5 

i 86 7 

187*9 

189*1 

.190*2 

1943 

192-4 

103*2 

194-0 

- 

194-9 

195-4 

195*0 

1963 

190*2 

106-1 

196*0 

195*4 

194-8 

194 3 

271*5 

277*7 

284*0 

2907 

297-5 

304*3 

3112 

318-2 

325*4 

1955 

332*3 

339*5 

846*6 

3536 

0-7 

7*6 

14*4 

21*3 

*282 

35*1 

' 198*2 

197*9 

180*4 

187*6 

194-7 

207*2 

223*0 

240*3 

257 7 


274-6 

289*7 

300*6 

304-5 

298 6 

293 1 

297-8 

308*5 

324-6 

342*2 

03 5 

9*4 

05*11 

95*4 

95-4V 

06*0 

94*3 

93-4 

92*2 


91-0 

89 7 

88-4 

87*1 

88*0 

85-3 

84*8 

84*6 

84-9 

85*4 

212*7 

215 8 

215 4 

210*4 

204*5y 

200 6 

2000 

204-0 

209*9 


218*1 

227*2 

237*3 

247*8 

259 0 

2708 

2818 

293*8 

3055 

317*5 

195 6 

196*8 

198*0 

199*1 

200*33 

201*5 

202*6 

203*6 

204-6 


205*5 

206*1 

206-7 

207-3 

207-4 

207*6 

207*7 

207 3 

206-9 

206*4 

















Mr 8 

Mr 18 

Mr 28 

Ap 7 

155*2 

1(11*7 

168*1 

1743 

180*8 

187*1 

193*5 

199*9 

206*3 

1956 

212-8 

219*3 

225*8 

232 3 

238-7 

245*2 

251-6 

258*1 

264-6 

2709 

176*5 

171*5 

1 ?6*2 

187*6 

202-7 

219*7 

237*0 

254 1 

269*0 


282*1 

287*7 

2839 

277*2 

278-4 

2880 

302 7 

320 2 

338*5 

357*0 

120*8 

122*4 

123*9 

325*2 

1262 

126*8 

127*3 

127-4 

127*1 


1266 

125*7 

J246 

123*3 

1220 

120-6 

1L9-3 

118 4 

117*6 

1J6*9 

183*8 

196*1 

208*7 

221*2 

233 6 

2462 

258 5 

2712 

283-6 


296*0 

308-4 

320*5 

332(5 

314*6 

356*4 

7-8 

19*1 

30 1 

40*7 

205*5 

206*7 

207*9 

209*0 

210*2 

2114 

212*5 

213-6 

214-7 


215*7 

216*4 

217*1 

2179 

218-2 

218-5 

218-9 

218 7 

2185 

218-3 

















Mr 9 

Mr 19 

Mr 29 

Ap 8 

317*5 

3187 

321*4 

3146 

328*7 

3332 

3380 

343 5 

348-8 

1957 

3547 

0*5 

66 

12-6 

18*7 

249 

31*1 

37-3 

43-7 

50*0 

157*6 

168*0 

182*5 

1992 

216*6 

233*7 

249*8 

2629 

270*8 


2693 

261*7 

260-3 

268 3 

281-8 

298-5 

316-6 

334-9 

352 3 

8*8 

145*8 

147*8 

119*8 

151*6 

. 153*2 

154*6 

155*9 

156 9 

157*5 


158-1 

158 0 

157*8 

157*3 

1564 

155-2 

1540 

1528 

1514 

.1501 

131*2 

143 0 

154*6 

166*4 

178*6 

1907 

203*0 

215-3 

2279 


2401 

252-0 

2(15*5 

277 9 

290-4 

303*2 

3156 

328-2 

340*5 

352*9 

215*6 

216*7 

217 8 

218*9 

220 2 

2215 

222 8 

223 9 

22 50 


2260 

226-8 

227*6 

2285 

2289 

229’,i 

2297 

229-6 

2295 

229*6 

167*4 

173 9 

180*4 

1871 

193*6 

200*4 

207*0 

2139 

226-6 

1958 

227‘5 

2344 

241*4 

248-4 

2555 

262 6 

2607 

270*9 

284-3 

291-6 

162 2 

178*5 

196*1 

2131 

2208 

2441 

253*6 

254 6 

247*7 


2437 

248-8 

2615 

277-3 

294*9 

318 1 

3309 

3476 

09 

80 

160 3 

171*0 

173 7 

175*7 

177 8 

179*8 

181*6 

1832 

1847 


i860 

1869 

187*6 

1881 

188-1 

1879 

1874 

186*5 

1854 

184*2 

216*9 

228*3 

230*4 

250 1 

2603 

270*0 

278-7 

285*9 

290*7 


292-2 

290-i 

2846 

278*9 

276*7 

278-1 

282*0 

29o-l 

298*4 

3080 

225*5 

2265 

227*5 

228*6 

229*8 

231*0 

232*1 

233*2 

234*4 


2355 

236*5 

2375 

2385 

2391 

239*7 

240-4 

240-6 

2408 

2409 

85*5 

34*8 

32*8 

30*2 

27*3 

25*2 

23*3 

22*8 

24 0 

1959 

25*8 

28-4 

316 

35*5 

39*9 

44-5 

49-6 

546 

600 

65 5 

175*0 

192*7 

209*6 

224*5 

235 9 

239*1 

234 6 

228 2 

231*1 


241*3 

2565 

2734 

291-4 

3092 

326*2 

340-0 

3490 

3490 

3416 

102*7 

195*0 

197*1 

199*2 

201*5 

203*7 

205*8 

207-9 

209*9 


211*7 

213-3 

214'9 

2 i6*2 

217*2 

2180 

218-5 

218-5 

218-4 

217-9 

1650 

177*6 

189*0 

202*4 

215*0 

227*6 

240*1 

252 9 

2656 


278-1 

2907 

303*3 

315-0 

8283 

840-6 

352-8 

51 

17-1 

29*4 

2357 

236*6 

237 5 

238*4 

2895 

240-6 

241*8 

243*2 

2442 


245*3 

246*4 

247*5 

248*5 

240 3 

250*1 

2509 

251*3 

251 7 

2521 

















Mr 8 

Mr 18 

Mr 28 

Ap 7 

179*8 

188*5 

193*1 

399*9 

206*9 

2187 

220*7 

227*7 

234*9 

1960 

242*1 

249'5 

2568 

264-3 

271*7 

279-2 

286-9 

2945 

302 2 

309-9 

180*6 

205*1 

218*2 

225*4 

220*6 

211-8 

213*6 

222*3 

280*5 


2527 

270-3 

288'i 

3o5*0 

318*9 

329*9 

331-6 

324-7 

3210 

327*5 

2170 

218*0 

221*1 

223*3 

225*4 

2276 

2300 

2322 

234 3 


236*5 

238*7 

240*7 

242-6 

244o 

246 0 

. 

248*5 

2494 

2500 

132-4 

138*9 

147*5 

156*9 

167*0 

177*8 

1890 

200*5 

212*2 


223*9 

230*0 

243*1 

200*0 

2728 

285 3 

297*5 

309*8 

822-2 

334-6 

246*0 

246*8 

247*6 

248*3 

249*4 

250*6 

251 6 

252*8 

254*0 


2551 

256‘2 

257*3 

2584 

2594 

260 3 

261*3 

261*8 

202*3 

202*9 

















Mr 9 

Mr 19 

Mr 29 

Ap 8 

74*1 

78*3 

81*6 

841 

85*5 

86*1 

S52 

827 

79*4 

1961 

75*8 

72-4 

00 8 

68*6 

6*-8 

70*2 

72-8 

75 4 

79*0 

83*0 

198*8 

207*2 

206*8 

199*3 

196*8 

203*8 

216*5 

232 3 

249*4 


266*9 

283*8 

2991 

310-5 

314-3 

308 6 

303 0 

307*3 

318-7 

334*5 

243*4 

244*9 

246*7 

243*7 

250*6 

252 7 

2550 

257*2 

259-5 


201*9 

264 1 

266-4 

268*7 

271*0 

273 0 

2750 

276-9 

278 6 

280 1 

202*2 

214*4 

226*6 

239*0 

251*1 

263*1 

275*0 

286*9 

298*4 


309*8 

320*9 

331*2 

341-2 

3502 

357 8 

3-4 

6 4 

6 3 

04 

256*3 

257*0 

257*7 

258*4 

259*4 

2604 

261*4 

262 6 

263-8 


264*9 

266*1 

267-3 

268-4 

2694 

270*4 

2715 

272*2 

272-9 

273 6 

192*8 

iflO’7 

206*6 

213*5 

220*5 

227*6 

234*9 

242*8 

2497 

1962 

257*2 

240*8 

272*4 

280-1 

287-9 

295*6 

303*4 

311-4 

319*4 

3271 

\ 192*2 

185*8 

180*7 

185-3 

196-8 

211*9 

228*3 

246*2 

2634 


279*0 

291-5 

297*2 

2938 

. 

2878 

2980 

3127 

33C*2 

348-6 

273*2 

273*9 

275 0 

270*3 

277*7 

279*6 

281*4 

283*4 

2855 


289-8 

2902 

2924 

204-8 

2972 

2i<96 

3020 

3043 

306*5 

308-6 

147 0 

156*3 

171*8 

184*1 

196*5 

208*0 

221 5 

2342 

240-9 


259*5 

272*1 

284*7 

297-8 

810-0 

322-4 

335*0 

347 5 

359*8 

12*2 

267*2 

267*7 

268*2 

2 t>8*8 

269-7 

270*6 

271-5 

272*6 

273-7 


274 9 

276*1 

2773 

278*4 

21 95 

280 6 

281*7 

2826 

283*5 

284-3 

05*6 

100*9 

105*7 

110*3 

114*2 

117*6 

120 2 

121-8 

122-6 

1963 

122*3 

120-4 

117*6 

113*8 

109*8 

106*6 

104*0 

103-3 

1036 

105*5 

165*1 

167*2 

177*1 

191*7 

208*3 

225*7 

242*9 

2590 

272-3 


2800 

278*9 

271*6 

269*7 

278*1 

2915 

308 3 

326o 

3440 

31 

308*4 

308*0 

807*8 

808*0 

303*6 

309-6 

3106 

8120 

31&7 


315*5 

317*5 

319*7 

3 *22*0 

324*3 

3207 

3290 

331*4 

833*8 

336-3 

2108 

212 8 

212*0 

206*7 

201*0 

197 6 

198*6 

202-6 

200*8 


2177 

227*3 

237 -3 

248*0 

259*3 

270*8 

282*2 

294*1 

305 9 

3179 

278*4 

278*7 

2790 

2794 

280*2 

281*9 

2817 

2828 

283 1 9 


184*9 
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TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus A.D. 1765—A D. 1999 ; 


Day of T.S.Y. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

King, date 

... Ap 13 Ap 23 My 3 

My 13 My 23 Jo 2 

Je 12 

Je 22 

J1 2 

J1 12 

J1 22 

An 1 An 11 

An 21 

An 31 

8 10 

S 20 

8 30 

1963 Mar# 

... 106*6 

109*3 

113*0 

117*1 

1217 

1265 

131*6 

137 2 

142*7 

148-6 

154*5 

100*4 

106*8 

173*0 

1797 

186-0 

192*7 

199-7 

Merc. 

... 11*9 

27 3 

37*3 

37*9 

30 7 

28*4 

302 

49 9 

66*7 

848 

103-6 

121*8 

138*7 

152*1 

168*3 

157*3 

149*5 

140*4 

Jup. 

... 337*5 

339*8 

342*1 

3443 

348*4 

348*8 

350*0 

3545 

352*8 

353*8 

354*5 

354 7 

354*9 

354*5 

353*7 

352*8 

851-0 

350*2 

Yen. 

... 324*1 

336*2 

343 2 

04 

12*6 

24*8 

37 0 

49*1 

61*3 

73*3 

867 

97 7 

110*1 

122*4 

134-8 

147*0 

1694 

1719 

Sat. 

... 295*5 

296*1 

296*7 

297*2 

297*3 

2974 

297*4 

296*9 

296 *4 

296*0 

295*2 

294*4 

298*6 

292*9 

292-2 

291*5 

291-1 

290*7 

1964 Mart 

... 3475 

356*2 

2*9 

109 

180 

25*3 

32*6 

39*9 

46*9 

53*8 

60*8 

67*4 

74*2 

80*0 

87*2 

93*4 

99*5 

105*7 

Mere. 

... 16*8 

19*5 

131 

8*6 

146 

27*5 

44*1 

62 4 

81*4 

100*8 

117 0 

131*6 

141*0 

141-5 

134’6 

131*3 

138*6 

151*6 

J up. 

6*4 

7-8 

10*2 

12*6 

14*9 

173 

19 5 

21*0 

23*0 

25*5 

271 

28*6 

29*7 

30*5 

31*1 

31*2 

81*0 

80*5 

Ven. 

... 45*8 

56*1 

63*3 

69*6 

73*7 

74*3 

70*7 

65*0 

59*3 

57*1 

587 

63*3 

70*3 

78*0 

88-4 

98-7 

109*4 

120*4 

Sat. 

... 306*6 

307*2 

807*9 

3087 

309 0 

309 3 

3095 

309*2 

308*9 

208*6 

308*0 

307*4 

306*7 

306*0 

305*1 

304-2 

308*7 

303*2 

1066 Mara 

... 135*4 

135*5 

186*4 

138*6 

141*4 

145*1 

149 3 

153*9 

159*0 

164*2 

1700 

175*8 

181*8 

188*1 

1945 

2011 

207*8 

214*5 

More. 

.. 8561 

349*9 

363*3 

5*5 

21*2 

89'4 

58*6 

772 

96*0 

110*6 

121*9 

124*7 

118*0 

113-7 

118*6 

130*8 

146 3 

103*5 

Jnp. 

... 82 7 

35*0 

37 3 

396 

42*1 

44*4 

46*8 

49*2 

51*5 

53*7 

55*8 

51 9 

59*8 

61 5 

63*1 

64*3 

65*3 

60*1 

Yen. 

02 

12*6 

24 9 

37*4 

49*6 

61*8 

74*1 

86*2 

98*4 

110-4 

122-0 

134*5 

146*6 

158*5 

1706 

18*4 

194*2 

205*8 

Sat. 

... 317*6 

318*4 

3193 

3203 

320*8 

321*3 

321*8 

321*7 

321*6 

321*6 

321*1 

320*6 

320 0 

3192 

818*4 

317-6 

316-9 

316 2 

1966 Mare 

3*1 

10*9 

18*1 

26*5 

32*8 

39*8 

47*0 

54*0 

60*9 

67-8 

744 

81*2 

87*6 

94*3 

100*6 

1070 

113-2 

119*0 

Mere. 

... 333*8 

343*4 

358*8 

16*6 

85 5 

54*4 

72*9 

89*3 

101*9 

106*8 

101-9 

90*1 

996 

110 2 

125-2 

142-5 

160-2 

177-9 

Jnp. 

... 60*8 

62*4 

64*3 

68*4 

68*5 

70*6 

73 0 

75 *2 

77*6 

79*9 

82*2 

84*5 

86*6 

88*9 

90-9 

92-8 

94*6 

96*0 

Ven. 

... 313*4 

323*6 

334*8 

345*8 

357 2 

8*8 

20 5 

82*2 

44*0 

559 

67*8 

800 

01*9 

104*1 

1162 

128-6 

140*8 

183*2 

Sat. 

... 828*6 

329*7 

830*8 

331*8 

332*6 

333*2 

333*9 

334*1 

334*3 

3345 

334*2 

333*9 

333*5 

3328 

333*1 

331-3 

330*6 

329*7 

1967 Mari 

... 180*6 

177*1 

176*1 

1717 

171 2 

172*1 

1741 

1771 

180*5 

184‘8 

189*6 

194*7 

200*5 

206-3 

212*3 

218-7 

225-2 

282-1 

Mero. 

... 837*1 

354*2 

12*7 

31 6 

60 1 

670 

80*6 

87*9 

86*1 

780 

79*2 

89*2 

102*9 

1209 

139*1 

156*9 

1731 

188*9 

Jnp. 

... 90*0 

90*8 

920 

93*3 

94*9 

968 

98*6 

100*8 

102*7 

106*0 

107*1 

109*4 

111*7 

113 9 

116*1 

118*3 

120*4 

122-4 

Ven. 

... 30*1 

47*8 

69*4 

709 

820 

93*0 

103*2 

113*2 

122*2 

1302 

136*6 

140*7 

140*1 

138*0 

131*8 

1260 

124*7 

125-8 

Sat. 

... 889*8 

341*0 

342*2 

343 4 

3443 

345 2 

340*2 

346*7 

347*2 

347 6 

347*6 

347*4 

347*3 

346*7 

346*1 

346*5 

344*7 

348*9 

1968 Mars 

18*2 

25*4 

32*6 

39*6 

46*6 

53 6 

60 3 

67*1 

74*0 

80*7 

87-6 

93*7 

100*4 

106*6 

1137 

119T> 

126*0 

132*1 

Mero. 

... 349*9 

8-8 

27*2 

44*5 

59*2 

GS1 

67*7 

60*2 

59*2 

67*7 

82*1 

991 

117*2 

135 5 

152*8 

168*6 

180*7 

185*6 

Jnp. • 

.. 121*2 

121*0 

121*1 

121*6 

122 3 

123*6 

124 7 

1262 

127*9 

129*7 

131*7 

133 7 

135*9 

138-1 

140*3 

1426 

144-8 

146-9 

Yen. , 

... 341*7 

3642 

6*3 

18 7 

Sl*2 

433 

55*7 

68*0 

80*2 

92*4 

104*8 

116-9 

129-1 

141*3 

153*0 

1660 

178-2 

190*5 

Sat. 

... 351*6 

352*9 

354*2 

3554 

856 5 

357*6 

358*6 

359*3 

00 

07 

09 

11 

1*2 

0*8 

0*4 

o-o 

359*2 

3684 

1969 Mars . 

382*0 

233 1 

233*3 

232*3 

230 0 

227*5 

224*4 

222*3 

220 9 

220-9 

222*2 

224-7 

228*1 

232*3 

237*0 

242*5 

248*3 

254*2 

Mere. 

4*8 

22*3 

37*6 

47*7 

49*4 

424 

39*3 

46*1 

60*3 

76-9 

95*1 

113*7 

131*7 

148*1 

161*8 

168-6 

167 0 

159*4 

Jup 

.. 154*2 

163*2 

162*3 

151*7 

131*6 

161*6 

3 52 0 

162*7 

163*7 

1650 

156*4 

1581 

169*9 

16V9 

163*9 

1060 

108*1 

170*2 

Ven. . 

.. 863 1 

348*4 

346*8 

350*3 

356*0 

3*2 

121 

21*6 

31 7 

42-5 

53*4 

64-5 

70-1 

877 

99*5 

111*3 

123*5 

135*5 

Sat. 

3*4 

4*7 

6*0 

7*3 

8*5 

9*7 

10*9 

11*8 

12*7 

13*7 

14*1 

14*6 

15-0 

14*9 

14*8 

14*6 

14*0 

18*4 

1970 Mars 

32 7 

39*8 

466 

63*4 

600 

60*8 

73*6 

79*9 

86*4 

92*9 

99’4 

1069 

112*3 

119*0 

1252 

131*5 

137 8 

1441 

Merc. 

15*3 

27*1 

304 

23*7 

19*8 

25 3 

37*9 

64*3 

72*5 

91-3 

109*7 

127*0 

141*7 

150*5 

151-5 

143*4 

141-1 

148*1 

Jnp. . 

.. 1883 

186*9 

185 5 

184*6 

1833 

182*4 

181*8 

181*7 

1810 

1821 

182-8 

183*7 

184*0 

186*4 

188*1 

189*9 

191-8 

193*9 

Ven. . 

19*3 

31*6 

43*7 

55*9 

67*9 

80*1 

91*9 

103*6 

1153 

120-8 

138*2 

149-2 

160*1 

170-6 

1805 

190*0 

1983 

204*9 

Sat* . 

t 

... 15*4 

15*7 

180 

19*4 

19 7 

22*0 

23*3 

24*4 

266 

266 

27*3 

28*1 

28*7 

28*9 

291 

292 

28'8 

28*4 

1971 Mars . 

.. 264*7 

270*3 

276*6 

280*5 

285*2 

2893 

293*0 

296*0 

297*4 

298*0 

2980 

2947 

291*7 

289-8 

287*8 

288*0 

289-1 

2913 

Merc. 

115 

6*9 

0*8 

44 

16*1 

31*7 

49*9 

88*6 

878 

1043 

120*8 

132*3 

134*8 

128*4 

1237 

128*7 

1405 

155*8 

Jnp. . 

.. 2221 

221*2 

220*2 

218*9 

217 7 

216*3 

215*1 

213*9 

213*0 

212 6 

2122 

2122 

212*6 

213-3 

214*2 

216-4 

216*9 

218-6 

Ven. . 

.. 324*8 

336*8 

348*9 

1*0 

13*2 

25*4 

37*0 

49*8 

61*7 

74*0 

86-3 

98*4 

110*7 

123*0 

136*4 

1477 

160*0 

1725 

Sat. 

27*8 

29 1 

30*4 

31*6 

33*0 

34*4 

35*8 

37*0 

38*2 

39-6 

40*4 

413 

42*2 

42 0 

43*9 

48*5 

43*4 

43 3 

1973 Mars 

... 47*6 

53*9 

60-6 

66*9 

73*3 

79*7 

86*0 

92*6 

98*8 

105*2 

111-6 

117-8 

124*2 

1307 

1370 

1433 

149*8 

1603 

Mere. 

... 342*9 

343 8 

354 2 

9*2 

27*0 

45*9 

64*9 

83*1 

99*4 

1121 

117*3 

1127 

106*3 

109*0 

120*1 

135*0 

1521 

169-8 

Jup. . 

;... 254*6 

254*7 

254*6 

254*1 

253 3 

252*3 

251 1 

249*7 

248*3 

2473 

246*9 

245*0 

2444 

244*0 

244*0 

2444 

245*1 

240-0 

Yen. . 

45*7 

54*8 

62*5 

68*6 

71*8 

71*8 

67*7 

61*1 

56*1 

54-8 

57*3 

62*9 

70*0 

79-0 

88*6 

98*9 

109*0 

1207 

Sat. . 

40*4 

41*7 

43*0 

44*3 

45*6 

46*9 

488 

49-6 

609 

62*2 

53*3 

54*4 

55*5 

502 

66-9 

57*6 

67*7 

57-8 

1978 Mars 

.. 287*6 

294*7 

301*4 

308*5 

316*3 

322*0 

328*6 

336*2 

341*3 

347*4 

3629 

357-8 

2*2 

0*1 

8*8 

10*4 

10*5 

9*2 

Merc. . 

3229 

346*9 

4*2 

22'9 

41*8 

60*5 

77 5 

91*3 

98*5 

96-3 

89*0 

89*4 

99*4 

113*8 

130*8 

148-5 

100*3 

183*4 

Jnp. 

284*8 

286*1 

287 1 

287*8 

288-1 

288*2 

287*9 

287*2 

286*4 

286*2 

2838 

2 82*5 

281*1 

279*1 

278*8 

278*1 

277*6 

277 4 

Ven. . 

0*8 

18*2 

25*6 

38*0 

50*3 

02*4 

74*8 

80-8 

99*0 

1110 

123-2 

135-2 

147-2 

1691 

1710 

182*9 

194-6 

206-2 

Sat. . 

53*3 

54*5 

557 

56*8 

58*1 

59*4 

00*8 

62*1 

63*5 

64‘9 

66*1 

67 3 

08*6 

69*4 

70*3 

71*3 

71-9 

72*7 

1974 Mars .. 

.. 62 3 

68 5 

74*3 

80*4 

86*5 

92*5 

98*7 

104*9 

im 

117 4 

123*4 

129-8 

136*1 

142*6 

148*9 

156*2 

161*9 

168-4 

Mere. .. 

3419 

0*0 

18*9 

37*6 

55*2 

69*9 

78*5 

78*5 

71*2 

69-8 

79*4 

92*4 

109*0 

1200 

145*3 

102*5 

178*8 

190*2 

Jup. 

. 313*6 

315*6 

317*4 

319*0 

320*5 

321‘7 

322*6 

323*2 

323*6 

8233 

322*0 

322*2 

821*1 

319*8 

318*6 

317 2 

316*9 

314-7 

Ven- .. 

. 313*4 

828*8 

335*0 

346*2 

367*8 

9*3 

20*9 

32*7 

44*6 

50*0 

68*4 

80*5 

92-6 

104*8 

1179 

129*3 

141*0 

153*9 

Sat. 

66*5 

67*6 

68*5 

69*6 

70*8 

72*1 

73*3 

74*7 

760 

77*3 

78*6 

79*9 

81*2 

82*2 

83*4 

846 

86*2 

85*8 

Mesh. Vrab. 

Mith. K&t. Sim. Kan. Tul. 

Vsch. Ohan. Male. Kuin. Min, Asvn. Bhar. 

Krit. 

Kohi. 

Mrig. Ardh. Punar. 

Push. 

A slew. 

30 60 

90 120 150 18U 210 

240 270 300 330 300 13*3 

t 26-7 

400 
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800 

93*3 

106*7 
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TABLE V-B.—GEOCENTRIC BLACKS Of’ PLANETS 


Mars, A.D. 1637— &.D. 1999, Mercury. A.D. 1645—A.9 1999; Jupiter, A.D. 1658—A.I). 1999; 
Saturn, A.©. 1617—A.D. 1999 — eont. 
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N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 8 

Mr 18 

Mr 28 

Ap 7 

206 4 

213 5 

220*5 

227*6 

235*1 

242*5 

249*9 

257*1 

265-1 

1964 

272-9 

280-4 

288*4 

296*3 

304*1 

312*0 

319*8 

327*9 

335*7 

343*4 

151-8 

171*7 

187*8 

205*2 

222*6 

238*9 

253*2 

263*0 

263 6 


256*6 

252-8 

268*8 

271*0 

280*7 

304*3 

322*8 

340*7 

357*8 

Ur 

8488 

347 6 

346*3 

345*2 

344-6 

344*1 

344 1 

344-5 

345-2 


346*1 

847-4 

348-9 

350*6 

352*5 

354*7 

356*8 

359-1 

1-4 

3-8 

184-3 

198*8 

209*2 

2217 

2341 

246*7 

269*3 

271-7 

284-2 


296*5 

308-7 

320-8 

332*9 

344*9 

356*7 

8*2 

19*4 

30*3 

40*7 

290*2 

290 3 

290*4 

290*4 

291*1 

291*8 

292*4 

293-4 

294*4 


295*3 

296-5 

297-7 

2988 

300*0 

301*2 

302-5 

303 6 

304*7 

305*9 

















Mr 9 

Mr 19 

Mr 29 

Ap 8 

111*5 

U7*3 

122*8 

128*1 

133*3 

138*1 

142*6 

146*3 

149-7 

1965 

162*2 

154*0 

154-7 

154-1 

161*8 

148*5 

144*9 

1410 

138*0 

136*1 

167*4 

J84*5 

202*1 

218*8 

233*9 

244*8 

248*0 

243*3 

236-9 


240*2 

261*0 

267*2 

283-1 

301*2 

319-0 

330*6 

359*3 

369*6 

359*6 

29*7 

286 

27*3 

26*1 

24*7 

23*4 

22*2 

21*3 

20-8 


20*5 

20 6 

21*1 

21-8 

22*9 

24-3 

2 5*8 

27-7 

29*0 

31-7 

131*8 

143*4 

155*1 

167*1 

179* 1 

191*3 

205-6 

215*9 

228*5 


246*0 

253*5 

266-2 

278*6 

291*0 

303*8 

3162 

323*8 

841-3 

353*8 

•3028 

302*6 

302*4 

3022 

302*6 

303*0 

303*5 

804 4 

305*3 


306*1 

307*2 

308-3 

309-5 

310*8 

3121 

313*3 

314*6 

315 8 

316*9 

221/6 

228*7 

235*9 

243*2 

2507 

258*2 

265*8 

273*7 

2813 

1966 

289*1 

296-9 

304*8 

3127 

320*4 

3283 

330*2 

343*8 

351-8 

359 

181*2 

198*5 

214 2 

226*7 

232*8 

230*8 

222*3 

222*4 

231*7 


245*6 

202 1 

280-0 

297*5 

314*5 

329*4 

3398 

341*9 

335-4 

331 . 

66*4 

66*4 

66*0 

66*5 

64*5 

63*8 

621 

60*7 

59 3 


5S*2 

57*1 

56-3 

55*8 

65*7 

55-9 

56*5 

57-4 

58*5 

59*« 

217*3 

228*6 

239*6 

2501 

260 2 

269*7 

278*0 

284*8 

288*8 


289-4 

288-2 

280-5 

2750 

275*2 

276*4 

281*8 

289*4 

299-2 

807*9 

315 4 

316*1 

314*8 

814*4 

314*6 

314*8 

315*1 

315*8 

3166 


317*2 

3183 

319-4 

320*4 

321*0 

322*8 

324-1 

3254 

320*7 

328*0 

125*6 

131*5 

137*2 

143*0 

148*7 

1544 

169*7 

164*6 

169*5 

1967 

1741 

178-2 

1820 

185:0 

187*4 

189 0 

189-1 

188*0 

185-1 

1820 

194 4 

208*1 

216*5 

215*7 

208 3 

1:05*0 

212*9 

226*7 

241*5 


2587 

2763 

293-4 

308-9 

320*4 

824-5 

319-1 

313*5 

3167 

328 6 

97*3 

98*4 

99*3 

99*7 

99*9 

998 

99*2 

98*4 

974 


96*1 

94-7 

934 

92-1 

91*0 

90*1 

89*5 

89*2 

89-2 

89*7 

165*6 

178*1 

190-7 

203*0 

215-7 

228-2 

240*8 

253*5 

266*2 


278-8 

291-4 

303*9 

3165 

328*8 

341*1 

353*5 

5-7 

177 

300 

328*9 

328*4 

327*9 

327 3 

327*3 

827*2 

329*2 

327*7 

328*2 


328*8 

329-8 

830-8 

331*7 

332*9 

334*1 

335*3 

336*6 

337-9 

339*2 

















Mr 8 

Mr 18 Mr 28 

Ap 7 

2391 

246*2 

2533 

260-6 

268*1 

275*8 

283-2 

280 9 

298*7 

1968 

3063 

314*1 

321-8 

329-5 

336*9 

344*8 

852-2 

359*7 

7*0 

14*4 

199*0 

2012 

1946 

189-9 

194-5 

206*0 

220*8 

238*0 

255*4 


272-7 

288*4 

SOM 

3070 

303-3 

296 2 

297-8 

308*0 

322*8 

340*2 

1243 

120*1 

127*6 

128*9 

130-1 

130*9 

131*6 

131*8 

131/5 


1311 

130-3 

1294 

1281 

126-9 

125*6 

124*3 

1231 

122-2 

121-4 

131*4 

138*5 

147*3 

156 9 

167*2 

178*3 

189*4 

201*0 

212-6 


224-5 

236-4 

248-7 

261*0 

273-8 

285*8 

298*0 

3104 

8228 

335*3 

843*1 

342*3 

341*6 

3409 

340*6 

3403 

340*1 

340-4 

3407 


3410 

341 8 

342-6 

343*4 

344*5 

345*6 

346-8 

348*1 

349*4 

3507 

















Mr 9 

Mr 19 

Mr 29 

Ap 8 

1381 

1443 

150*4 

156*5 

162*5 

168-3 

174-4 

180-1 

185*9 

1969 

191*6 

197*0 

2023 

207-5 

212-4 

217*0 

221-3 

225 3 

228-4 

230*9 

181*1 

174*3 

176*3 

186*6 

200*9 

217*0 

234-8 

252-0 

268‘3 


281-6 

289-5 

288*3 

280 8 

279*3 

287*4 

301*3 

318 l 

3364 

354-8 

149*1 

161*1 

153-1 

1549 

156-7 

158*2 

159*5 

160T> 

161*5 


1620 

162*3 

162*1 

161*6 

160*8 

159-9 

158*7 

157*4 

156*2 

154*8 

202*7 

215*0 

227*1 

239*3 

251*4 

263-4 

275*4 

287 2 

298*8 


309*9 

320-9 

331*1 

340*9 

349 7 

,356*9 

2*0 

39 

21 

356*3 

357*7 

356*9 

356*0 

355*2 

354*7 

354*2 

353*8 

353*8 

353*9 


3539 

354*5 

355*1 

355 8 

356-8 

357*8 

358*9 

0*1 

1*3 

2*8 

260*8 

267*3 

274*1 

281*1 

288*2 

2955 

302*8 

310*8 

317*4 

1970 

324*8 

332*2 

339*4 

346*8 

354*0 

1*7 

8*3 

15*2 

22*5 

291 

168*5 

166*6 

1810 

1971 

214 4 

231*7 

248*1 

262-5 

2720 


273-1 

266*2 

262*2 

267*5 

280*7 

290*5 

314*5 

332 8 

350-9 

7 8 

172*5 

174*7 

1768 

179*0 

181*: 

183*0 

184-9 

180*7 

188*2 


380-6 

190-6 

191*5 

192*0 

192*2 

192*2 

191*7 

191 -1 

190-0 

188*8 

147*7 

1599 

172-4 

1847 

197*1 

209-6 

222 1 

234*9 

247*5 


260-2 

272-7 

285*4 

298‘0 

3100 

323 0 

3356 

348*0 

3604 

12*8 

12*7 

11*9 

111 

10*3 

9*5 

8-8 

81 

7*9 

7*7 


7*4 

7*8 

8*2 

8*5 

9*4 

10*3 

11-1 

12*3 

13-5 

14-7 

150*5 

156*8 

1629 

169*5 

1755 

181*9 

188*1 

194*4 

200-6 

1971 

206-8 

213*1 

219*4 

225-5 

231 7 

237*9 

244 1 

249*9 

255*9 

261-7 

160*8 

176*6 

193*6 

211*2 

227-8 

242*8 

254*2 

257*6 

251-8 


246*2 

249-8 

260*4 

275*4 

292-6 

3106 

328*8 

3457 

0*5 

10 0 

196*0 

198*1 

200*4 

202*6 

204*7 

207*0 

209*1 

211*2 

213*1 


2151 

216-9 

218*5 

2199 

2210 

221’9 

222*5 

222-8 

222 9 

222 3 

209*7 

210*5 

208*3 

202 *6 

197*3 

194'6 

190*8 

201*6 

208*7 


217-3 

227-3 

237*4 

248-3 

2594 

271*1 

282*0 

294*6 

306‘4 

318-6 

27*9 

27*1 

26-3 

25*6 

24*8 

24*0 

23 ! 

22-6 

22 * 1 


21 *C 

21*7 

21*8 

21*9 

22-6 

23*3 

23-9 

25*0 

26*1 

271 

















Mr 8 

Mr 18 

Mr 28 

Ap 7 

294*9 

292*2 

303 9 

308*9 

314*4 

320-4 

326*5 

332-7 

338-9 

1972 

345’3 

351-8 

353*3 

4*8 

11*3 

18*0 

24-4 

31*2 

37-4 

43 9 

172 0 

189*5 

207*9 

223*4 

236*0 

241*7 

239*1 

231-4 

231-2 


2409 

2548 

271*3 

289 1 

307*0 

324*2 

339*5 

350-2 

362*6 

3461 

220*3 

222*3 

224-5 

226*5 

228-8 

2310 

233*2 

235-5 

237*8 


2400 

2421 

244*3 

/46*2 

2480 

249*8 

251*2 

252 4 

253*4 

254*2 

185*0 

197*4 

209-9 

222'3 

234-8 

247 3 

259*7 

272-3 

284*8 


2970 

309*3 

321*5 

333*6 

345‘4 

857*1 

8-6 

19*6 

30-5 

40 7 

43*1 

42*5 

41*9 

41*2 

40*3 

39-4 

386 

37*9 

37*2 


36-5 

36-3 

36‘1 

359 

36*3 

36*7 

370 

37*9 

38*8 

39*8 

















Mr 9 

Mr 19 

Mr 29 

Ap 8 

162*7 

169*2 

175-6 

381*9 

188*7 

195-2 

201*8 

208-3 

215*0 

1973 

221*7 

228*4 

235*3 

242 1 

248*9 

255 9 

262*8 

269*8 

276*7 

283*9 

187*4 

203*8 

217*3 

225-3 

224-9 

217*3 

214*8 

221-6 

234*8 


250-9 

268 1 

2H5-9 

303 3 

318*6 

330*4 

334-6 

329*5 

323-6 

3273 

247*2 

248*7 

250-3 

*252* L 

254*2 

256*3 

258*4 

260*8 

2630 


265 3 

267*6 

270*0 

272*2 

274*4 

276*6 

278*7 

280-0 

282-6 

284*1 

1322 

143*8 

155-7 

167*7 

179*7 

19J*5 

2042 

216*6 

229-1 


241*8 

254*8 

266*5 

279*3 

291 8 

3042 

3167 

329-4 

341-8 

354-3 

57 9 

57*5 

57*1 

50*6 

55*8 

55 0 

54*2 

53-4 

52*6 


518 

51*4 

51*0 

60*5 

50*6 

50-7 

50*8 

51 6 

522 

52-9 

7*0 

45 

1*7 

0*6 

3599 

0-7 

2*2 

4*9 

8*1 

1974 

11*8 

15*8 

20*8 

25*9 

31*0 

363 

41*9 

47*6 

53*4 

69*2 

198*0 

208*2 

210*3 

204*0 

198*8 

203*0 

215-1 

230-3 

247 8 


2047 

282*1 

297*9 

310*0 

316*8 

313*8 

306*3 

307*4 

318*0 

332*8 

277*7 

278*3 

279*1 

280*3 

281*8 

283-3 

285*1 

2872 

289-3 


291*5 

293-9 

296*1 

298*4 

300-9 

303*2 

305-6 

307 9 

310-2 

812*4 

217*6 

228*9 

239*8 

250*3 

2601 

269*4 

2773 

283*2 

286*5 


286*5 

282-5 

276*1 

272 1 

271*5 

274*9 

2810 

289*0 

298-1 

807*9 

72*5 

72*4 

72 2 

72*1 

71*4 

70*7 

70*1 

69*2 

08-3 


67*5 

66-8 

66*1 

65*4 

05-2 

65*0 

649 

65*3 

65-7 

66*2 

174*8 

181*5 

188-3 

195*0 

201*7 

208*5 

216*3 

222-2 

229*2 

1975 

2364 

243-6 

2507 

258*1 

265*4 

272-6 

280*3 

287*6 

296-3 

302*8 

1949 

190*1 

183-6 

185*7 

I960 

210*2 

226*7 

244*2 

201-3 


277*6 

291*1 

2990 

297*8 

290*3 

288-8 

297*5 

310*5 

328*0 

346* 6 

313*7 

313*0 

312*9 

312*8 

3131 

313*9 

3149 

310-2 

317 7 


319 5 

321*4 

323*6 

325*8 

328*0 

330-3 

332*8 

335 2 

337-6 

840*0 

166*4 

178*8 

191-4 

203*7 

216 4 

228*9 

241*6 

2541 

2668 


279*4 

292*0 

804*6 

317*1 

329-4 

341*7 

354*1 

6*2 

18-2 

30*5“ 

86*6 

86*7 

86*8 

86-8 

80*1 

86*0 

85-5 

84*7 

83*9 


831 

82*3 

81*5 

80*7 

80*3 

799 

79*4 

79*5 

79-0 

79*7 

Mag. 

P. Phal. U. Phal. Hasta. Chit. Svati. V 

iea. Anur. Jyesh. Mula. P. 

Aah. 

U. A8h. 

Srav, 

’ Dan. 

Safcab. 

P. Bhad. D. 

Bhad. He vat i. 

188*8 

146*7 

1600 173*3 1867 200*0 213*3 226 7 24>0 253 3 206*7 

2800 

293 3 

300*7 

3200 

3333 

t 346 7 

300*0 



Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765—A.D 1099 • 


Day of I.S.Y, 

O 

ID 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

Eilc:. date . 

.. Ap 14 Ap 24 

My 4 

My 14 My 24 

Je 3 

Je 13 

Je 23 

J13 

Jl 13 

Jl 23 

Aa 2 

Au 12 

Au 22 

S 1 

S 11 

ft 21 

O 1 

19751 

Mars . 

.. 306 8 

314*4 

1220 

329 4 

337*0 

344 5 

351*8 

359*1 

60 

13 1 

197 

20*4 

32-8 

38*7 

44'5 

49*7 

54*6 

59*0 


Merc. . 

.. 356 2 

15*0 

32 6 

480 

58*4 

60*4 

53*0 

60*4 

57*2 

70*6 

87*2 

061 

123-5 

141*4 

157*7 

171*1 

178*4 

176*1 


Jut). 

341*6 

343*9 

3462 

348*5 

350*6 

352*6 

354 3 

356*0 

357 3 

3584 

859*8 

359*7 

3599 

359*7 

859*1 

358*2 

357*0 

355$ 


‘Jr* 

Yen. . 

.. 306 

482 

69-7 

71*1 

82*2 

93*0 

103*2 

112*9 

121*7 

129 6 

134 9 

138*0 

137-4 

132 6 

120-2 

121*8 

121*2 

124 4 


Sat. 

.. 80*2 

810 

81*8 

82 5 

83*6 

84*7 

85*9 

87*2 

88*5 

89*5 

91*2 

92*5 

93-9 

95*1 

96-3 

97*4 

98*4 

99*3 


.. An 13 An 23 

My 3 

Mr 13 Mr 23 

Je 2 

Je 12 

Je 22 

J12 

Jl 12 

Jl 22 

Au 1 

Au 11 

Au 21 Au 31 

S 10 

8 20 

S 30 

1976 

Mars . 

78*6 

83 7 

891 

94*7 

100 3 

105*9 

1118 

117-8 

123*6 

1299 

1360 

- 142*0 

148*5 

154*7 

1611 

167*7 

174*2 

180*8 


Mere. . 

10*3 

26*2 

37*8 

41*8 

35-9 

30*9 

35*8 

48*7 

64-8 

82*8 

101*4 

119*8 

136*8 

15,-3 

160*7 

161*2 

163*7 

150*7 


Jap. 

.. 91 

11*5 

13*9 

163 

18 6 

21*0 

23 3 

25*6 

27-5 

29 5 

31*2 

32*7 

34*1 

35*1 

35-7 

36*0 

36 2 

35*8 


• *r 

Yen, 

.. 3424 

354*8 

7*2 

18*5 

31*8 

43*9 

56-3 

68*5 

80*7 

93*1 

105*2 

117 5 

129 7 

142 0 

154*2 

1666 

178 8 

191*3 


Sat. 

!. 93-8 

94*3 

94*8 

95*4 

96*4 

97*4 

983 

98*5 

1007 

1020 

1034 

104*8 

1061 

107*3 

1085 

1098 

110*8 

111*9 

1977 

Mars 

.. 324*6 

332 4 

340*2 

347 5 

. 355 3 

28 

10*4 

17*7 

24*9 

31*9 

38*8 

457 

52*5 

59 0 

65-2 

71-3 

77 3 

828 


Merc. . 

16-7 

22*7 

18*2 

11*9 

14*5 

26-4 

42*1 

60*1 

78-9 

97.5 

115 2 

130*8 

142 1 

144*9 

139*1 

1335 

137*9 

149*9 


Jup. , 

36‘6 

38*7 

41*1 

43 3 

457 

48*1 

505 

52*8 

55*1 

57 4 

59 6 

61*6 

63 7 

65*5 

67*0 

68*5 

69 6 

70*4 


Ven. 

.. 3491 

845*3 

345 6 

348*9 

355*4 

3*0 

12*1 

21*7 

32*0 

427 

54*0 

65*2 

76*6 

883 

100*1 

111*9 

123,9 

136-2 


Sat. . 

.. 107*6 

107*8 

108*0 

108*3 

109*1 

109 9 

110*6 

111*7 

112*8 

114*8 

115*3 

110*6 

1178 

119-1 

120*4 

121*8 

122 9 

124*0 

1978 

Mars . 

97*8 

101*2 

105*5 

110*3 

1151 

120*3 

126*8 

131*2 

137*2 

143 0 

148*9 

155*2 

161-4 

167*7 

174*1 

180*6 

187*5 

194*1 


Merc. . 

0*5 

353*3 

364*6 

4*0 

19*8 

37*4 

55*3 

74*3 

92*2 

109*7 

121*1 

127*0 

1230 

116-5 

119 2 

12.9*8 

144*8 

161 •(; 


Jap. 

64*7 

66*3 

68*1 

70*0 

72*1 

74*2 

76*6 

78*7 

81*1 

83*4 

85 0 

88*0 

90 2 

92 3 

94*4 

96*4 

982 

99*8 


Yen, 

19*9 

32-2 

44 4 

56*6 

68*6 

80*4 

92*2 

104*0 

115*6 

127*2 

138*5 

149*6 

160*2 

1708 

180-7 

189-7 

197*8 

204-0 


Sat, 

.. 121*5 

1214 

121*3 

121*3 

121*9 

122*5 

123*0 

123*9 

124*8 

125*8 

1270 

128*2 

129*5 

130*8 

132*1 

133*8 

134-6 

135-7 

Eng. date 

Ay 14 An 24 

Mv 4 Mr 14 

Mv 24 

Je 3 

Je 13 

Je 23 

Ji 3 

.11 13 

Jl 23 

Au 2 

Au 12 Au 22 

S 1 

S 11 

S 21 

0 1 

1970 Mara 

. 341*4 

349*3 

356*8 

' 4.5 

12*0 

« 19 3 

26*6 

33*9 

41*2 

48*2 

54*9 

61 3 

68*4 

75*1 

81*5 

87-7 

94*0 

100*0 


Merc, .. 

384*9 

843*2 

357*3 

148 

33*4 

52*5 

71*0 

• 880 

101*5 

1091 

106-8 

99*6 

1000 

109*4 

123-8 

1406 

1683 

176-9 


Jup. 

94*3 

95*0 

95*9 

97*2 

98*8 

100*4 

102*3 

104-4 

1034 

108 5 

110*8 

113*0 

115 2 

117 4 

119*7 

121-9 

123-9 

126*1 


Ven. 

.. 325*2 

337*5 

349*5 

, 1*7 

13-7 

26*0 

38*2 

504 

62 4 

74*8 

86*8 

992 

111*4 

123*7 

136 0 

148 3 

160*7 

173-1 


Sat . 

.. 1353 

1350 

134*7 

134*5 

1348 

1351 

135*4 

136*2 

137*0 

187-7 

138*8 

1399 

141*1 

1423 

143 5 

144*-8 

146 J 

147*4 

Entr. date .. 

. Ad 13 An 23 

Mr 3 My 13 

Mf 23 

Je 2 

Je i 2 

Je 22 

Jl 2 

Jl 12 

Jl 22 

An 1 

An 11 

Au 21 

Au 31 

S 10 

S 20 

ft 30 

1980 

Mars .. 

. 122 8 

124-0 

126*3 

129*3 

133*0 

1371 

141*9 

146*8 

152*2 

157*8 

163*7 

109-5. 

175*7 

181*9 

188o 

195*0 

20.1*7 

208" 6 


Mere. .. 

. 336*5 

352*1 

10*1 

29*2 

48 0 

05*5 

80*4 

89*7 

89*8 

8 *2 3 

80*4 

88*3 

1024 

119*0 

136*8 

1547 

172*1 

187-5 


Jup- .. 

, 125*6 

125*3 

125*3 

125*6 

126-3 

1271 

128*4 

129*8 

131*4 

188*1 

135.1 

137*1 

139 2 

141*4 

143*5 

.145*7 

148 0 

150-2 


Yen, 

45*6 

54*5 

61-a 

07*4 

70*0 

685 

63*9 

57 5 

53*1 

52*7 

56*0 

620 

69*3 

79*0 

886 

99*0 

109*9 

120*9 


Sat. .. 

. 149 0 

14S*5 

148*0 

147*5 

147*5 

1476 

147*6 

148*2 

148*8 

149*3 

150-3 

151*2 

152*2 

153*4 

154*0 

165*8 

157-1 

158*4 

1981 

Mars 

. 357*3 

47 

12*4 

19*7 

270 

343 

41*5 

48 5 

55*5 

62*3 

69*3 

76*0 

82*6 

897 

95*5 

101*8 

108*0 

114-1 


Mere. 

. 347*8 

6*4 

25 3 

43* i 

58-8 

69*7 

71*7 

65-2 

61*3 

67*9 

80*8 

97*1 

115*0 

133*3 

151*1 

166*4 

380.0 

187-7 


Jup. .. 

. 1588 

1577 

1568 

166*1 

155*7 

155-7 

1559 

156*6 

157*4 

1586 

159*9 

161*6 

163*3 

1661 

167*1 

169*2 

171*4 

173 5 


Veil. 

1*7 

13*8 

26*4 

38*6 

51*2 

63*3 

75-4 

875 

99*6 

1117 

123*8 

135*8 

147 6 

159*8 

171*5 

1830 

195*0 

2006 


Sat. 

. 162*4 

161*7 

161*0 

160*4 

160*2 

1600 

154*8 

160*1 

160*4 

1608 

101*6 

162*4 

163 2 

164 3 

105*4 

106 5 

167*7 

168*9 

1982 

Mars ,. 

. 100*0 

167*3 

156*1 

156*6 

157*4 

159*9 

162 9 

1668 

171*0 

175*8 

181*1 

186*5 

192*4 

198*7 

204*8 

211 2 

218*0 

224*9 


Mere. .. 

. 2-4 

20*5 

36 5 

40*6 

52*7 

47*0 

42*0 

46*9 

58*8 

74*8 

92*8 

1113 

129*6 

146*4 

101*0 

170*3 

170*0 

1.63*7 


JllD. 

. 1929 

191*6 

190*4 

1890 

187-8 

186*9 

1862 

185*8 

135-8 

186*0 

180*6 

187*5 

188*6 

189*9 

191*4 

193*2 

195*1 

197*1 


Vel. .. 

. 3136 

324*0 

335*3 

346*6 

358*1 

9*6 

21*5 

33*2 

45 *0 

56 9 

69 0 

810 

93 2 

105*4 

117-6 

129-7 

142-2 

154-4 


Sat! .. 

. 175*4 

174*7 

1.74*0 

1732 

172*8 

1724 

172 0 

172*1 

172*2 • 

172*2 

172*8 

173*4 

174-1 

1750 

176*0 

177*0 

1782 

179*4 

Enflr.date 

Ap 14 

An 24 My 4 Mv 14 

Mv 24 

Je 3 

J© 13 

Je 23 

Jl 3 

Jl 13 

Jl 23 

A*.i 2 

Au 12 

An 22 

S 1 

S 11 

S 21 

0 1 

1983 

!M ars , 

12*4 

19 8 

26*9 

34*2 

41*3 

48*4 

55*4 

62-0 

09*0 

75*7 

823 

89*1 

95*4 

102 1 

108*4 

114-0 

121*1 

127-3 


Merc. .. 

14-5 

27*5 

33*3 

29*3 

28*0 

25*7 

37*0 

52*6 

70-6 

89*2 

107*7 

1253 

140*6 

151’6 

154*6 

148*5 

143 f 2 

147*9 


Jap. 

. 226*6 

225*9 

224*9 

223*7 

222*4 

221*0 

219-7 

218*5 

217*7 

2169 

216*4 

216*4 

216*7 

217*3 

218*2 

219*3 

220*7 

223*3 


Ven, 

. 37*1 

48*7 

00*2 

71 5 

82*5 

93*2 

103*2 

112*6 

1212 

128*3 

133*5 

135*9 

1342 

128-6 

122*8 

119*2 

119*4 

123-2 


Rat, 

, 188*1 

187*3 

186*5 

185*7 

185*2 * 

184*7 

184*1 

184*0 

183*9 

183*7 

i 84 1 

184*5 

185*0 

185 8 

180*6 

187*5 

1880 

189*7 

Ener. date 

. Ap 13 

Ap 23 

My 3 My 13 

My 23 

Je 2 

Je 12 

Je 22 

Jl 2 

Jl 12 

Jl 22 

Au 1 

An 11 

Au 21 

Au 31 

S 10 

S 20 

S 30 

1984 

Mars .. 

. 2136 

212*0 

209'7 

20(5*8 

203 0 

200*6 

199*3 

199*7 

200*7 

203*5 

208-5 

210*6 

215*2 

220*3 

226-0 

231*7 

238*2 

2447 


Merc. .. 

13*7 

11*8 

4*6 

5*0 

15*1 

30*2 

47*9 

66*6 

854 

103-6 

119 7 

1324 

1377 

133*5 

1268 

128*7 

139*7 

154*1 


Jup, 

. 258*8 

269*1 

259*1 

258*8 

258*2 ' 

257*2 

256*0 

254*8 

253-5 

252*1 

260-9 

2498 

2490 

248*5 

248*4 

248 0 

249*1 

230 0 


.. . 

. 343 1 

855*4 

78 

20*2 

324 

44-8 

56 9 

69*3 

81*5 

93*7 

105*9 

1181 

130-4 

142*6 

1549 

167*2 

179*5 

191*7 


Sat. 

. 200*5 

199*7 

198*9 

198*2 

197*5 

196*8 

196*2 

195*9 

195*6 

195*2 

195*4 

195*0 

195*9 

196*6 

197*8 

198*0 

1990 

200*0 

1985 

Mars ... 

27 2 

34*1 

410 

48*1 

54*8 

61*6 

68*4 

75*1 

81*5 

38*2 

94 9 

101*3 

107*7 

114*2 

1206 

127*0 

133*2 

139*6 


Merc. .. 

. 347*1 

3451 

352*9 

7*5 

24*9 

43 4 

62*6 

80-9 

98*2 

112*0 

119*0 

117*7 

UOvl 

109-7 

119*8 

1333 

150 0 

167*7 


Jup. 

. 2888 

290-2 

291*3 

292*8 

292*8 

292*9 

292*8 

292*3 

291*6 

290*5 

2892 

287 8 

286*4 

285*2 

284*1 

283*1 

282*0 

282*2 


Ven. 

, 845-5 

342*4 . 

343*5 

347*9 

354*5 

2*6 

119 

21*7 

321 

43 0 

54*3 

65 6 

771 

88*7 

100*4 

112*5 

124*6 

136*6 


Sat., ... 

. 2126 

211*9 

211*2 

210*4 

209*6 

203*8 

208 1 

207*7 

207*3 

208*8 

206*8 

2067 

206*7 

207-2 

207*7 

208*2 

209*1 

210*0 

1986 

Mara . * 

. 253 6 

257*9 

262*0 

2654 

267*8 

269 6 

270*2 

269 5 

268*1 

265*1 

262*3 

260*7 

269 6 

260 3 

262*2 

266*1 

269*1 

273*6 


Mere. ..« 

. 332-8 

845*5 

2*3 

20*6 

397 

68*0 

75-9 

908 

100-5 

1001 

92-8 

90*8 

98*8 

112*1 

128*7 

147*0 

164*8 

181*5 


Jup. 

817*4 

319*4 

321*4 

823*2 

3247 

326*1 

327*1 

327*9 

3283 

328*5 

328*2 

827 5 

326*7 

325*5 

824 2 

323*0 

321*4 

320*2 


Ven. ... 

, 205 

32*8 

45*0 

57*1 

69 1 

81*1 

92*8 

104-5 

116*0 

127-6 

138*7 

149*8 

1606 

170‘8 

180 6 

189*3 

196*9 

203*7 


Sat. ... 

, 224*3 

223 7 

2231 

222*5 

221*7 

220*9 

220*1 

219*5 

218 9 

218*2 

2180 

217*8 

217*7 

218*0 

218*3 

218-6 

219*4 

2202 

Mesh. 

Vrsh. 

Mith. KaU Sim. Kan. Tnl 

. V r i*sch. Dhan. Mak. 

Kum. 

Min. 

Asvn. 

Bhar. 

Krifc. 

Rohi. Mrig. Ardh. Punar. Push. Asles* 

30 

60 

90 120 150 180 210 

► 240 

270 

300 

330 

300 

13 3 

26*7 

40*0 

53-8 66-7 1 

300 93-3 1067 

120*0 


4 


1 



TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


V-B-com t 


Mars, A.D. 1637—A.D. 1999; Mercury A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A D. 1999 1 
Saturn, A.D. 1617—A.D. 1999— cont. 


180 

190 

200 

210 

220 

230 

240 

250 

260 


270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

on 

O 21 

O 31 

N 10 

sr 20 

N 30 

D 10 

D 20 

D 30 


Ja 9 

Ja 19 

Ja 29 

V 8 

F 18 

F 28 

Mr 9 

Mr 29 

Mr 29 

Ap. 8 

82’7 

65 6 

67*4 

68*3 

67*7 

65*7 

63*0 

59*6 

56*4 

1976 

58*9 

52*5 

52*8 

53-9 

56*2 

58*9 

62*6 

66*6 

71*1 

76*0 

168 8 

1671 

176*5 

190*2 

206 2 

2236 

240*7 

257*3 

271‘6 


281*1 

282*6 

276*3 

271*7 

277*5 

290*2 

806*3 

324*2 

342-8 

0*3 

351*'5 

353*1 

351*8 

350*7 

349*8 

349*3 

349*2 

349 3 

349 9 


350*7 

3ol*« 

853 2 

355 0 

356-8 

358*7 

0 9 

3*2 

5-4 

7-8 

130 1 

138*0 

147*0 

156*7 

167*3 

178*3 

189*6 

201*3 

213*1 


225*0 

237*3 

249*2 

261*7 

274*0 

286*4 

298 6 

311*1 

3235 

335*9 

100*2 

100*5 

100*8 

101*2 

101*0 

100*8 

100*7 

100*0 

99*3 


98*6 

97*7 

96 8 

96*0 

95*4 

94*8 

94*1 

93*9 

938 

93-7 

O 10 

O 20 

O 39 

K 9 

17 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

J*1S 

Ja 28 

P 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

187‘5 

194*3 

201*2 

208*0 

215*0 

222*2 

229*3 

286*0 

243*8 

1977 

251*3 

258*6 

286*3 

273*9 

281 5 

289*2 

297*1 

304-9 

312*6 

320*4 

157'3 

170 2 

186*1 

203*2 

220*8 

237*1 

252*1 

263*1 

266*8 


261*4 

2553 

2585 

269*9 

286*0 

302*3 

820-5 

838*6 

356*0 

10-8 

35*1 

34*2 

33*0 

31*6 

30*3 

29 0 

27*7 

26*7 

26*0 


25*5 

25*4 

25*8 

26*3 

27*2 

28-5 

300 

31*0 

334 

35*5 

203*4 

215*6 

227*8 

239*9 

252*1 

264*0 

275*8 

287*6 

299-2 


310*4 

3213 

331*2 

340-8 

349*4 

355*9 

1*3 

1*7 

358-5 

352*4 

1129 

113*5 

114*1 

114*8 

114*9 

115*0 

115*0 

114*5 

114*0 


113*5 

112*7 

111*9 

111*2 

110*4 

3 09*0 

108*8 

108*4 

108-0 

107*6 

88*1 

93*0 

97*6 

101*4 

104*8 

107*3 

1090 

109*5 

108*7 

1978 

106*2 

1030 

99*3 

95*5 

92*6 

90*9 

90-4 

91*2 

. 93*2 

95*9 

105 3 

182-4 

199*9 

216*9 

232*4 

244 9 

250*7 

247*7 

240*2 


240*0 

250*2 

264*2 

280-9 

298*6 

316*9 

3340 

349*4 

0*6 

:V4 

71*0 

71*1 

71 0 

70*5 

69*8 

68 0 

67*3 

661 

64*7 


63*4 

02 3 

61*3 

60*7 

60*4 

60*5 

69*9 

61*6 

62 6 

639 

148’3 

160*6 

172*7 

185*4 

197*7 

2102 

222*7 

235*6 

248*2 


260*9 

273*5 

286*1 

298*9 

311-2 

324*4 

336*8 

349*3 

1*6 

14*0 

125*2 

126*0 

126*8 

127*7 

128*0 

128 3 

128*7 

128*5 

128*3 


128*0 

127*3 

126*6 

125*9 

125*2 

1245 

123*7 

123*1 

122 5 

121*9 

201*1 

208*0 

2148 

222*1 

229 2 

230*5 

248*9 

251*4 

258*9 

1979 

206*6 

274*4 

2821 

289*8 

297 7 

305*5 

313*5 

321*5 

329*2 

337*2 

178*2 

196*6 

212*8 

226*2 

234*5 

234*0 

226*9 

223*3 

, 230*2 


244*2 

260*1 

277*6 

295*5 

312*8 

328*5 

340*2 

345*3 

340-1 

3&4-0 

101*8 

102*5 

103*4 

104*0 

104*3 

104*3 

1040 

103*3 

102*3 


101*1 

99*8 

98*5 

97*1 

961 

95 0 

94*1 

93-8 

93*6 

93*9 

207*4 

208*1 

?04*7 

198*9 

198*7 

192*3 

.1947 

201*0 

208*4 


217*1 

227*1 

237*5 

248-4 

259*9 

271*4 

283*0 

294*8 

306*7 

3195 

187*0 

138*0 

139 0 

140*0 

140*6 

141*2 

141*7 

141-7 

141*7 


141*7 

141*2 

140-7 

140*2 

139*4 

1 *8*6 

1378 

137*1 

136-4 

1356 

0 11 

O 21 

O 31 

N 10 

N 20 

N 30 

D 10 

D 20 

D 30 


Ja 9 

Ja 19 

Ja 29 

F 8 

F 18 

F 28 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

105*8 

111*4 

116*5 

121*6 

126*4 

130*8 

1346 

137*8 

140*3 

1980 

141*8 

142 7 

141-2 

139.1 

1359 

131*9 

128-5 

125 2 

1230 

122-7 

192*7 

207*2 

217*4 

219*3 

212*2 

207*9 

212*5 

224*4 

239*7 


256-8 

274*3 

291*7 

307*6 

320*5 

327*0 

8237 

318-8 

317*9 

328*0 

128*0 

1297 

131*4 

132*8 

134*0 

134*9 

135*6 

135*9 

135*9 


135*7 

135 0 

134*0 

132*9 

131*6 

130*3 

128-9 

127*7 

126*6 

125*8 

185*6 

198*1 

210*5 

223*0 

235 5 

248*1 

260*4 

272*9 

285*2 


297*7 

309*8 

321*9 

333*9 

845*8 

357*6 

8-8 

19*9 

30-5 

407 

148*6 

149*7 

150*8 

1519 

.152*6 

153*3 

154*1 

154*3 

1545 


154*8 

154*5 

154*2 

153*9 

153*2 

152.5 

151*7 

153*0 

150-2 

149*4 

O 10 

O 20 

O 30 

N 9 

N 19 

29 

11 9 

D 19 

P 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

215*4 

222*6 

229*6 

237*0 

244*4 

251*8 

259*5 

257*1 

274*7 

1981 

282*6 

290*3 

2>-8*4 

306*2 

314*0 

321 3 

3298 

337-7 

3453 

353*0 

190*3 

204*0 

199*3 

192*7 

194*6 

2048 

219*4 

285 9 

253*4 


270*7 

287*1 

800*7 

308 6 

307*9 

300*4 

298*9 

306*8 

321* l 

388*1 

152 2 

154*3 

166*4 

158*3 

160*1 

161*8 

163*2 

164*3 

165*3 


J65*9 

1(56*3 

166-3 

166*0 

1653 

164*4 

163*5 

162 1 

160*8 

1595 

132*5 

144*2 

156 0 

168*1 

180*2 

192*5 

204*8 

217*2 

2298 


242*2 

254*8 

207*2 

2800 

292*5 

305*1 

317-7 

330 l 

342-6 

355*0 

159*6 

160*7 

101*8 

163*0 

103*9 

164*8 

105*7 

1 .66*1 

166*5 


167*0 

1669 

166*9 

166*8 

1662 

165*6 

165-1 

164*3 

163 5 

162*7 

123* 2 

126*1 

181*8 

137*5 

142*9 

143*5 

153*2 

158*0 

162*3 

1982 

100*4 

169*7 

172-3 

174*3 

174-8 

174*6 

172*4 

169*2 

165*4 

101-6 

185*7 

178*0 

177 0 

185*8 

199*4 

2:6*5 

232*8 

250*2 

2065 


281*1 

291*0 

291*9 

285*3 

2811 

287*1 

300*0 

316 1 

334-0 

352*8 

175*7 

177 9 

180*1 

182^2 

184*3 

186*4 

188*3 

190*0 

191*7 


lOJPl 

194 3 

195*3 

195*9 

19S*3 

196*5 

196*1 

195*5 

194*5 

193*5 

218*0 

229 2 

240*1 

250*3 

260*0 

268*9 

270*8 

281*8 

284*2 


283*0 

278*1 

272*3 

268*7 

269-8 

2736 

280 4 

288“ 6 

298-0 

307*9 

170*2 

171*4 

172*6 

173*8 

174*8 

175*8 

1708 

177*4 

178*0 


178*7 

178*9 

1791 

1792 

178-8 

178*4 

178*1 

177*3 

176-5 

175*8 

232*0 

239*0 

246*3 

253*6 

261*0 

268*6 

2763 

283*9 

291*6 

1983 

299*4 

307*3 

3150 

322 8 

330-5 

338*2 

346*0 

353*5 

0-9 

8*4 

160*0 

167*0 

179*3 

195*1 

212*2 

229*6 

246*2 

261*8 

272 6 


276-1 

270*2 

264*7 

268*3 

2790 

294*6 

311*9 

S303 

348-7 

- 58 

199*2 

201*4 

203*6 

205*8 

2080 

2102 

212 4 

2146 

216*0 


2185 

220*3 

222*0 

2*23*6 

2249 

225-8 

220*6 

226*9 

227*1 

226-9 

167*0 

179*4 

191*9 

204*5 

210*9 

229*5 

242*2 

254*8 

267*4 


280*5 

292*7 

305*2 

317*6 

3300 

342*3 

354*6 

6*7 

188 

31*0 

180*5 

181*4 

182*9 

184*2 

185*3 

186*4 

187*5 

188*3 

189*1 


189*9 

190*8 

1905 

190-9 

190-7 

190*5 

190*4 

189*8 

1892 

188*0 

O 11 

O 21 

O 31 

N 10 

N 20 

N 30 

D 10 

D 20 

D 30 


Ja 9 

Ja 19 

Ja 29 

F 8 

F 18 

F 28 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

133 5 

139*4 

145*5 

151*5 

157 2 

163*0 

168 6 

174*2 

179 7 

1984 

185 0 

190*1 

194*8 

199-4 

203-5 

2070 

210*1 

212-4 

213*8 

214*2 

159 4 

174*7 

19i*8 

209*2 

2262 

241*7 

253*9 

259*9 

256*5 


249*3 

250*1 

259*5 

273*7 

2908 

308*6 

3269 

344-2 

359*7 

no 

224*1 

226*0 

228*0 

230*1 

232* * 

£34*5 

2369 

239*1 

241*4 


243*5 

245-8 

247*9 

249*9 

2519 

253*6 

255*2 

2566 

257*7 

268*4 

129*5 

137*5 

147*0 

156*9 

107*5 

178*6 

190*1 

201*7 

213 5 


225*4 

237*6 

249*7 

262-2 

2746 

286*9 

299 2 

311*7 

324*1 

330*5 

190*8 

192*0 

193*2 

194*4 

195*5 

196*0 

197*8 

198 7 

199*6 


200*6 

201*1 

201*6 

202*2 

202-2 

202*3 

202*3 

201-8 

201*3 

2 Cfcf8 

O 10 

O 20 

O 30 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

251*5 

258*4 

265*5 

272*7 

2 S0C) 

287*3 

294*8 

302*3 

309*9 

1985 

317-4 

324*8 

332*5 

340-7 

347*2 

354*7 

1*8 

4*3 

16*3 

28*4 

171*0 

188*5 

205*9 

222 0 

2355 

243*3 

242*7 

235*2 

2327 


239*8 

253*5 

269*0 

287*2 

305*1 

322-8 

338*5 

350-8 

355*5 

3511 

251* i 

252*4 

254*1 

255 8 

257*8 

259*8 

262*0 

264*3 

266*5 


268*9 

2711 

273*4 

276*8 

278 1 

290-3 

282*4 

284*4 

286*3 

288*0 

203*8 

216*0 

228*3 

240 3 

2525 

264*5 

276 2 

288*1 

299*4 


310*6 

3211 

331-4 

840-6 

348*0 

354*9 

358-4 

358-7 

354*7 

348*4 

201*0 

202*2 

203*4 

204*5 

205*7 

206*9 

. 208*0 

209*0 

210*0 


211*0 

211*7 

212-4 

213-2 

213*4 

213*0 

213*8 

2135 

213 2 

212*9 

145*7 

152*0 

158*2 

164*8 

170*6 

176*7 

182*8 

188*2 

194 9 

1986 

201*2 

206*9 

212 8 

2187 

224 5 

230*2 

235*8 

241*1 

246-2 

251*9 

185*3 

202*0 

216*3 

226*4 

228*3 

221*7 

216*8 

221*7 

283*4 


248*8 

206*0 

284*4 

301*2 

317-4 

830*3 

337*1 

334 6 

32/4 

327*7 

232*3 

282*7 

2b 3* 5 

284*4 

285*8 

287*3 

289* i 

2909 

293*0 


295 2 

297*4 

2999 

302*2 

304*5 

306*9 

309*3 

311 7 

313-9 

310 S 

148*8 

161*1 

1733 

1859 

198*4 

2 lU*8 

2233 

235*8 

248*8 


261*3 

278*9 

286*5 

299*4 

311*8 

324*4 

336-8 

3493 

1*0 

14 0 

210*9 

212*0 

213 1 

214 3 

215*5 

216*7 

217*8 

218*9 

220 0 


221*1 

222*0 

222-9 

223*7 

2241 

224 5 

2248 

2250 

225-2 

224*5 

278*8 

284*4 

290*4 

296*8 

303 2 

309*9 

316*4 

323*0 

330*0 

1987 

336*8 

343*8 

350*7 

357 6 

4*4 

11*3 

17*9 

24*8 

31*4 

38*2 

106*9 

2087 

213*0 

208 1 

201*9 

£03-4 

213 8 

228 4 

2151 


262*8 

280*9 

2960 

310*3 

318*9 

317*9 

3106 

3087 

317*4 

mo 

319*2 

3183 

317*8 

317*6 

318*0 

818*4 

319*3 

320*6 

322*0 


323*6 

326*5 

327-5 

329*6 

3818 

334*2. 

336*5 

338-9 

341*4 

343*8 

205*7 

205*0 

201*2 

194*8 

190*3 

139 8 

193*7 

199*8 

207*9 


217*1 

227*1 

237*6 

c; 48*8 

2601 

271*7 

283*6 

295-5 

807*3 

319*5 

320*9 

222*0 

2230 

224*0 

225*2 

226*4 

227*5 

228*6 

229*7 


230*9 

231*9 

282*9 

233*8 

234-4 

235*0 

2356 

235*7 

235-8 

235*8 

Mag. 

P. Phal. U, Phal. Hasta. 

Chit. 

Svati. 

Visa. 

Anur. 

Jyesh. 

Mula. 

P. Ash. 

U. Ash. Srav 

Dan. Satab, P. Bhad. U. 

. Bhad. 

Revati 

138*3 

146*7 

160 0 173*3 

186*7 

200 0 

2133 

226*7 

240*0 

253*8 

266*7 

2800 

203-3 300-7 320-0 338-3 346‘7 

360*0 


mtST/ty " 



TABLE V-B.-GEOCENTIUC PLACES OP PLANETS 


<SL 

TABX.E 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A.D. 1765—A.D. 1099 * 


Bay of l.S.Y, 

O 10 20 30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

Eng. date ... 

A p 14 Ap. 24 

Mr 4 My 14 My. 24 

Je 3 Je 13 

Je 23 

J1 3 

Jl 18 

Jl 23 

Au 2 

An 12 

Au 22 

S 1 

S 11 

S 21 

0 1 

1987 

Mura ... 

41*7 

48*3 

549 

61*5 

68-1 

74-6 

81*1 

87*6 

94*0 

100*4 

106-8 

113 2 

1197 

126*1 

132-4 

138 8 

145-2 

161-5 


Mere. ... 

339*9 

3580 

16*7 

35 5 

53*5 

69-1 

80*2 

82*4 

760 

721 

78-0 

90*8 

107*2 

124-9 

1431 

160-6 

176*9 

189*9 


Jup. ... 

345-3 

347*7 

3500 

352-3 

354*4 

356-6 

858-5 

0*2 

17 

2*9 

3-9 

4-7 

40 

4*9 

4-5 

3-8 

2*8 

1*4 


Ven. ... 

326*7 

387 8 

350-0 

2-2 

14-2 

20-5 

38*8 

60-9 

63*0 

75-3 

87-4 

997 

111*0 

124*2 

136-5 

149-0 

361-2 

3737 


Sat. 

235*7 

235-5 

235-3 

234*2 

233-4 

282*6 

2319 

231-2 

230-5 

229*7 

2293 

228 9 

228*6 

228*0 

229*0 

229*1 

229*7 

2303 

Kntr. date ... 

Ap 13 Ay 23 

My 3 

My 13 My 23 

Je 2 

Je 12 

Je 22 

J1 2 

Jl 12 

Jl 22 

Au 1 

An 11 

Au 21 

Au 81 

S 10 

S 20 

S 80 

1988 

Mara ... 

279*2 

286*0 

292*3 

298*8 

305*2 

311-2 

317*1 

322-8 

328 1 

3328 

337*1 

340*2 

342-4 

343*2 

342-8 

340*7 

338*0 

335-7 


Mere. ... 

364-2 

12-5 

30*9 

47*1 

59*4 

63*9 

58-8 

52*9 

57*1 

69*3 

85 1 

103*0 

121*4 

139-6 

156*3 

170-7 

179*6 

180-2, 


Jnp. ... 

12-8 

15-2 

17-6 

20-1 

22*5 

24-8 

27*1 

29*4 

31*5 

33-4 

f;5-2 

36-9 

38-3 

395 

40-4 

40*8 

41-1 

41*0 


Ven, ... 

45*5 

54*2 

61*8 

660 

67*8 

66-1 

601 

53*8 

60-4 

51-0 

55*0 

61*2 

69-5 

78*8 

88-8 

99*3 

1103 

121*5 


Sat. ... 

246-9 

246*6 

246*3 

245'9 

246*3 

2447 

244-0 

243-2 

242-4 

241*7 

2411 

240*5 

240-0 

239*9 

239-8 

239*8 

240*2 

240*0 

1989 

Mars ... 

66-6 

62*0 

69-0 

75*0 

811 

87-5 

93*8 

100*0 

106*2 

112*5 

118*0 

1251 

1315 

137*8 

1441 

150*4 

156 9 

163-6 


Mere. .. 

8-8 

250 

38 3 

45-5 

41-1 

34*3 

367 

474 

62-8 

80-8 

99-6 

117*6 

136-3 

150*6 

1611 

164*4 

158*6 

153-1 


Jup. ... 

40-4 

42-6 

41-7 

47*0 

49*3 

51-7 

541 

56*4 

587 

61*0 

63-3 

65*4 

674 

69*3 

71-1 

72-6 

73-8 

74-7 


Ven. ... 

2*1 

14*7 

27-0 

39*3 

51*5 

639 

760 

85'L 

1001 

112*2 

124-3 

136*2 

148*8 

1601 

172*0 

188-7 

195*4 

207-0 


Bat. ... 

2579 

257*8 

257 6 

2576 

256*9 

256*3 

255-7 

254*9 

2541 

253-3 

252-7 

262*1 

251*4 

251*2 

261-0 

250-7 

251*0 

251--3 

1990 

Mare ... 

299-8 

306*8 

314-3 

321 3 

329-2 

336-2 

343-7 

350*6 

357 6 

43 

10-6 

17*1 

22 8 

28*6 

33*7 

38 0 

42 0 

45*2 


Merc. ... 

16-7 

24*6 

228 

15-6 

16*0 

*5-7 

40-4 

58*2 

76-8 

96-2 

113-3 

129*5 

1424 

147-4 

143*2 

136-6 

138*8 

148-7 


Jup. ... 

68*6 

70-0 

71-8 

73*7 

75-7 

77*8 

800 

82-2 

84-5 

86*9 

891 

91*3 

93-t; 

95*8 

97-9 

99*9 

101-9 

103*0 


Ven. ... 

, 313*8 

324*3 

335-5 

8470 

3586 

10-2 

221 

33 7 

45-6 

57-5 

69 6 

81*6 

938 

106*0 

118*1 

180*4 

1427 

155*1 


Bat. 

, 268*9 

269 0 

269*1 

260-1 

268-7 

268-3 

267-8 

267*0 

2662 

265*5 

264*8 

264*1 

2633 

262.9 

262-5 

262-0 

2621 

282*1 

Knz. date .. 

Ap 14 Ap 24 

M v 4 My 14 

My 24 

Je 3 

Je 13 

Je 23 

J1 3 

J) 13 

Jl 23 

Au 2 

An 12 

An 22 

S 1 

S 11 

8 21 

O 1 

1981 

Mara ... 

71-9 

77*6 

83*1 

88*9 

947 

100*6 

106-6 

112-5 

118-7 

124-8 

130-9 

187*8 

140-5 

160*0 

356*2 

162*7 

169 4 

175*8 


Merc. .. 

5*3 

357*7 

855-9 

3*9 

181 

35*3 

53-9 

73*0 

91-5 

108-3 

1220 

1296 

327*7 

120-2 

120-2 

128-7 

143*1 

169*8 


Jup. ... 

98-4 

99*0 

99-9 

101-0 

102-4 

1041 

105*9 

107*7 

109*8 

111*9 

114-0 

110-2 

118T> 

1208 

123*0 

125-2 

127*3 

129*4 


Ven. ... 

37*6 

491 

60*6 

71-9 

82-7 

93-3 

103*4 

112*6 

120-7 

127-6 

132*4 

133*7 

1310 

125*3 

119-3 

116*5 

117*7 

122-2 


Sat. 

, 279*7 

280-0 

280*3 

280*5 

280*2 

279*9 

279*7 

279*0 

278*8 

277 6 

270-8 

2760 

275*3 

274-7 

2741 

273-5 

273-4 

273*3 

f.W, date ... 

, Ap 13 

Ap 23 

Mv 3 

My 13 

My 23 

Je 2 

Je 12 

Je 22 

Jl. 2 

Jl 12 

Jl 22 

An 1 Au 11 

Au 21 

Au 31 

S 10 

S 20 

S 80 

1992 

Mars .., 

. 317*8 

325-4 

388-3 

340*7 

348-5 

365-9 

3-5 

10*7 

188 

26*1 

321 

390 

45*4 

51*9 

580 

640 

69-7 

74*8 


tyero. ... 

386*6 

342*5 

3568 

12*6 

30-9 

50 1 

68-9 

86*4 

101*2 

110*7 

111-4 

104-0 

101*2 

108*4 

122-2 

138-4 

1561 

173-8 


Jup. ... 

130*0 

129-6 

129-6 

129*6 

130-1 

1309 

132*0 

133*3 

134*9 

136*0 

138-4 

140*5 

1425 

144*6 

146*7 

149-0 

151*2 

153*3 


Ven. ... 

343*5 

355-8 

S3 

20-4 

*8-9 

45-3 

57*5 

69‘8 

82-1 

94-2 

1068 

118*6 

130-9 

1431 

166-4 

167*5 

180-0 

102-3 


Sat. ... 

290*6 

291*0 

291-4 

291*9 

291*8 

291*7 

291*7 

291*2 

290*7 

290-2 

289-4 

288*6 

287*7 

287*0 

286*3 

28 5-7 

285*4 

285*1 

1993 

Mars ... 

89*7 

94*0 

98*7 

103*8 

1091 

1146 

120*1 

125*9 

131*7 

137-7 

148-8 

149*8 

156-4 

162-5 

168*0 

175-5 

182*1 

188-9 


Merc. ... 

334*3 

350*0 

8-1 

26 9 

48*1 

63 8 

79*6 

91*0 

986 

87*0 

82-7 

88*7 

100-0 

117*0 

1345 

152 0 

170-3 

186-4 


Jup. ... 

163*6 

162*8 

161*2 

160*4 

160*0 

159 8 

159*4 

160*4 

181*1 

162-1 

1634 

164*9 

160-6 

168*4 

170*4 

172-5 

174.5 

176-7 


Ven. ... 

3420 

340*0 

341*9 

;*46*9 

354*1 

2*8 

11*9 

21*9 

325 

43-3 

54-5 

66*0 

775 

89-3 

101*0 

1130 

1261 

137-0 


Sat. ... 

304*1 

302*0 

302*6 

303-3 

303*6 

303*7 

303-0 

308*5 

3031 

302*8 

302*1 

301*4 

3006 

299*8 

299-0 

298*2 

297*7 

297*2 

1994 

Mars ... 

334-9 

342*6 

350-4 

358*0 

5*6 

13*0 

20*6 

276 

85*1 

420 

49*0 

657 

025 

691 

75-5 

817 

87-9 

93*5 


Merc. ... 

345'5 

40 

22-8 

41 2 

57*6 

70*8 

750 

69*7 

63*9 

68*3 

79*3 

95*1 

112-7 

181*0 

1489 

165*9 

180* l 

189*2 


Jup. ... 

197*7 

196*4 

195*0 

193*7 

192*6 

191*3 

1906 

190*1 

189-9 

1001 

1904 

191*2 

192*2 

193*5 

194*9 

190 6 

198*6 

200*6 


Ven. ... 

21*0 

33*4 

455 

67*5 

€9-6 

81*4 

93-3 

105*0 

116*6 

127-9 

139*1 

149*1 

160-6 

1708 

180*4 

188 9 

1962 

201*4 


Sat. 

312*2 

313*1 

314*0 

3148 

315 2 

316*6 

316*1 

315.9 

315*7 

315 6 

3150 

3144 

313-8 

313*0 

312*0 

331*4 

310*7 

310*0 

Bncr. date ... 

Ap 14 Ap 24 

Mv 4 My 14 My 24 

Je 3 

Je 13 

Je 23 

Jl 3 

Jl 13 

Jl 23 

Au 2 

An 12 Au 22 

8 1 

Sll 

8 21 

0 1 

1996 

Mors ... 

112*0 

114-2 

117-4 

121*4* 

125-0 

130 3 

185*1 

1406 

1460 

151*8 

157*7 

163*6 

169*8 

176*2 

182*5 

183-9 

195-9 

202-7 


Merc. ... 

04 

18-7 

86*4 

48-9 

55-5 

52-2 

45*5 

47 3 

580 

73 3 

90*7 

109*4 

127*5 

144*9 

1602 

171*1 

174*1 

167-7 


Jup. ... 

231*2 

230*6 

229-7 

228-6 

227*3 

225*9 

224*6 

223-4 

222*2 

221*5 

220-0 

220*7 

220-9 

221*3 

222-0 

2230 

224*4 

225*9 


Ven. ... 

326*2 

338*2 

350 3 

2*4 

14*7 

26-9 

89*2 

51*3 

63-4 

75*7 

87*8 

100*2 

112 5 

124*7 

1371 

149-3 

161*6 

174-3 


Sat. 

323*4 

324-4 

325*4 

320-5 

327*1 

327*7 

328-3 

8284 

328-5 

828-5 

3281 

327 7 

327-2 

3204 

325-6 

324*8 

324-0 

323*2 

Eng. date ... 

Ap 13 

Ap 23 

My 3 Mv IS Mv 23 

Je 2 

Je 12 

Je 22 

Jl 2 

Jl 12 

Jl 22 

An 1 

Au 13 . 

An 21 Au 31 

B 10 

8 20 

S 30 

1996 

Mai a ... 

351*1 

358-8 

6-2 

13*9 

21-2 

28*6 

35-8 

431 

49*9 

67*1 

63*7 

70*6 

77-1 

83*7 

90-2 

96-5 

102*7 

108*7 


Merc. ... 

18*2 

27*4 

35*3 

84-4 

269 

266 

85-8 

608 

684 

' 87*1 

105*4 

123 5 

139*8 

152*3 

167-8 

153*5 

1465 

147*0 


Jnp. ... 

263*0 

263*6 

263-7 

263*5 

263*0 

262-3 

261-2 

269*9 

258*6 

2573 

2500 

254-8 

253*9 

25S*3 

268-0 

253*1 

2534 

254*1 


Ven. ... 

46*3 

63-8 

60*2 

64*6 

65*3 

62-5 

563 

507 

48*0 

49-3 

53-9 

61*0 

69'5 

78-8 

89-0 

99*7 

1105 

121*8 


Sat. . . 

334*7 

8358 

886-9 

338-1 

838*9 

389*7 

840*6 

340-9 

341 2 

341-6 

341*4 

341*2 

340-9 

840*2 

339-5 

*38-9 

3381 

337*3 

1097 

Mars ... 

143*5 

142*5 

142-7 

144-4 

146*9 

150-0 

153.7 

158*1 

162 9 

168-3 

173-8 

1796 

185-5 

191-8 

J98-2 

204*6 

211*3 

218*8 


Merc. ... 

14-P 

16*1 

9*0 

6*4 

148 

28 4 

45 6 

640 

83*1 

103*4 

118*3 

132 0 

139*7 

1377 

181*9 

1300 

138-9 

152*3 


.. 

292*8 

294*4 

295*6 

296 5 

297 4 

2977 

207-7 

297-5 

296*8 

205 8 

2947 

298-3 

293 9 

2900 

289*4 

288-3 

.287-6 

287*2 


Ven. ... 

2-8 

152 

27*6 

39*8 

52*1 

64 2 

76-5 

88*5 

100*7 

112*6 

124*8 

136*7 

148-8 

100*6 

172 4 

184*3 

1959 

207*2 


Sat. 

346*1 

847*3 

348-5 

849*8 

350*9 

351*0 

352-9 

353*6 

854*1 

864*7 

3547 

354*8 

354*8 

354-4 

354*0 

3633 

852*5 

351-7 

1998 

Mare . 

6*4 

13*1.) 

21-2 

28-5 

36-8 

43*0 

60-0 

56*9 

63*9 

70'5 

77 3 

840 

90*4 

96*9 

103-5 

109*9 

1101 

122 3 


Mere. ... 

161*6 

347*5 

363-5 

60 

22*8 

4.*3 

60-8 

790 

96-4 

111*7 

121-3 

121-8 

114*3 

111 5 

1190 

131*6 

148‘1 

1652 


Jnp. ... 

321-2 

328-3 

325*3 

327*3 

3289 

830-4 

331-6 

3325 

333*1 

333*3 

333-4 

332'9 

3821 

3312 

329-9 

828-6 

827*1 

3258 


Ven. ... 

314-0 

824*5 

335*9 

347*3 

359-1 

10*7 

22-5 

843 

46-2 

58-2 

700 

82*2 

94-2 

1065 

118*6 

1312 

143-3 

155-7 


Sat. ... 

367*7 

359 0 

0-3 

1*6 

2 8 

40 

5*1 

5*9 

6*7 

7‘6 

7*9 

8 2 

8*6 

8-3 

8*0 

78 

71 

6*4 

Eng. date 

Ap 14 Ap 24 My 4 My 14 My 24 

Je 3 

JelS 

Je 23 

Ji 3 

Jl 13 

Jl 23 

Au 2 Au 12 Au 22 

SI 

S 11 

S 21 

0 1 

1999 

Mara ... 

192*1 

1889 

185 * 

182*7 

i 81*1 

180*8 

181-7 

183*8 

186*9 

190-7 

194*9 

199*8 

206*2 

2iro 

216*9 

223*2 

229-7 

236*2 


Merc. ... 

332*7 

344*5 

0*4 

38*6 

87-3 

56*4 

74*2 

89*9 

101*3 

104*2 

97*9 

03-2 

98*4 

110*9 

126*8 

144*2 

162-1 

179*7 


Jup. ... 

349*1 

361 5 

36.V8 

356 2 

3684 

0*5 

2 6 

44 

6*0 

7*4 

8*5 

03 

9*7 

100 

9*7 

9*2 

8*4 

7*2 


Van. ... 

88*0 

496 

61 2 

72*1 

83-0 

934 

103-3 

112-5 

120-5 

126*0 

130*6 

1310 

127*5 

121*2 

115*7 

113-8 

116*0 

1211 


Sat. ... 

9*8 

11 i 

12-4 

13*7 

15*0 

16-3 

17*6 

18-6 

19*6 

20*6 

21 *2 

21*8 

22*4 

22*8 

22*3 

22'3 

21*8 

21*8 


Mesh. Vrah. Mith. Kat, Sim. Kan. Tul. Vreh. Dhan. Mak. Kum. Min Aavn. Bhar. Krit. llohi. Mrig Ardh. Punar. Posh. Aslea. 

30 60 90 120 150 180 210 240 270 300 330 360 133 267 400 53S 06'7 800 93*3 106*7 1200 


TABLE V-B.-GEOCENTRIC PLACES OF PLANBT& 


V*B— cont. 


Mars, A.D. 1637-A.D. 1999; Mercury, A.D. 1645—AJ). 1999; Jupiter. A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999 —cont. 


180 

190 

200 

210 

220 

230 

240 

250 

260 


270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

on 

O 21 

0 31 

■V 10 

N 20 

N 30 

n 10 

D 20 

D 30 


Ja 9 

Ja 19 

Ja 29 

F 8 

F 18 

F 28 

Mr 9 Mr 19 

Mr 29 

Ap 8 

1579 

164*8 

170-6 

177 2 

183-6 

1901 

196-4 

202*9 

209*5 

1988 

215*9 

2226 

220*1 

235 7 

2423 

249-6 

255*8 

262-3 

2690 

275*8 

196-7 

194-6 

I86 0 

186*5 

1948 

208*4 

224-7 

241 7 

259 5 


2760 

290 5 

300 2 

301 8 

204 8 

2911 

296-8 

309 7 

326*1 

3441 

0*2 

858*8 

367 5 

356*2 

855*2 

364*6 

3542 

354*2 

854 6 


355-2 

?663 

367 5 

3590 

08 

2-8 

48 

69 

93 

11*6 

1861 

198*7 

211*0 

223*5 

2360 

248 6 

2609 

273*4 

285*8 


298 0 

310-4 

322 4 

3243 

340*1 

357 9 

91 

200 

306 

407 

2309 

2319 

232 9 

233*9 

2351 

236 3 

237‘4 

238*5 

239*6 


240*8 

241*8 

242 8 

243*9 

2446 

245*3 

2461 

2464 

240 7 

2469 

0 10 

0 20 

0 30 

N 9 

N 19 

N 29 

D 9 

D 19 

0 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

r 17 

F 27 

Mr 9 Mr 19 

Mr 29 

Ap 8 

833*6 

333*3 

333-7 

8355 

338 3 

3418 

345 8 

360 8 

355*2 

1989 

0 8 

5*8 

11 4 

17 0 

230 

28 8 

349 

40*9 

470 

53 2 

1728 

109 4 

1758 

188 6 

204*4 

221*4 

288-7 

2557 

270 7 


28! 7 

285 6 

280*3 

274 1 

277 6 

2890 

3044 

3221 

340*4 

358-8 

40*4 

39*6 

38*5 

37 3 

35*8 

344 

33 2 

32 1 

31 1 


30 6 

30*3 

30 4 

30*8 

317 

327 

84 0 

350 

37*4 

39-2 

1330 

144*8 

166*7 

168*0 

180*8 

193 0 

205*3 

217 8 

2803 


242-8 

255*4 

267 9 

2806 

293-2 

305-7 

318-3 

330 7 

343*2 

355-6 

2410 

241*9 

242*8 

243 7 

244*8 

245-9 

247*0 

248-2 

240*4 


250*5 

251*6 

252 7 

253*8 

2547 

255 6 

2564 

256-9 

257*3 

257 8 

109-9 

1705 

183-2 

189 8 

196*5 

203 2 

209*8 

2167 

2236 

1990 

280-6 

237*6 

2445 

251-8 

2589 

236 1 

2735 

2808 

28S*1 

206*4 

1575 

168*8 

1*4*1 

2010 

218*3 

235*4 

250*8 

2634 

2706 


200*1 

2586 

259*4 

2689 

283 2 

300 3 

3184 

336*8 

354*3 

ro -2 

75*5 

75 8 

75-9 

76*5 

74-8 

73*9 

72*8 

714 

70-2 


68*7 

67-4 

66*8 

657 

653 

651 

05 4 

65*9 

66*7 

679 

2183 

2294 

2401 

250*4 

2598 

268*2 

275*0 

280*4 

281*6 


279 5 

273-5 

268*5 

2681 

2070 

2 726 

2798 

288*5 

2080 

308 0 

251*5 

2522 

252*9 

253*7 

254*7 

255*7 

2567 

257 9 

2691 


260-3 

26 15 

2627 

2638 

2647 

2657 

266-7 

267*3 

267*9 

208 6 

471 

47*8 

475 

462 

482 

40*0 

371 

363 

84*4 

1991 

347 

36-3 

36*5 

416 

452 

494 

53*9 

58*7 

63-9 

69*1 

1686 

180-2 

197*6 

2160 

231*0 

214 4 

252-6 

2520 

243*7 


241*8 

249*6 

262 5 

278-8 

2965 

3147 

382*3 

348-5 

1‘2 

64 

1051 

1065 

1074 

1082 

1087 

1088 

108-6 

1080 

1072 


106*1 

104*8 

103 5 

102*2 

100 9 

99*8 

989 

98*3 

98*0 

98*2 

167-6 

180*0 

1925 

2061 

2176 

230-1 

2429 

255‘6 

2681 


280 7 

203*3 

305-7 

318-2 

830 0 

342*9 

3552 

72 

19-8 

81*4 

2622 

262*8 

263*4 

2689 

2648 

265*7 

2667 

267*9 

2691 


2702 

271’4 

272-6 

2737 

2748 

275-9 

277 0 

2778 

278*6 

279 6 

0 11 

O 21 

0 31 

N 10 

N 20 

S 30 

T) 10 

D 20 

D 30 


Ja 9 

Ja 19 

Ja 29 

F 8 

F 18 

F 28 

Mr 9 Mr 19 

Mr 29 

Ap 8 

1824 

189-1 

195*8 

202-9 

209-7 

216-7 

223*7 

230*8 

238 0 

1992 

246 4 

252-7 

260*2 

2676 

2763 

2827 

290-6 

298-2 

305 9 

3137 

1772 

1945 

2111 

225-5 

235*5 

2870 

2302 

225*7 

230-6 


2427 

2583 

2756 

2984 

310*8 

3271 

3404 

3476 

3449 

837 6 

1315 

183 8 

134*9 

136-4 

1378 

138-8 

139-5 

1401 

140-2 


1400 

139-6 

138-7 

3 37-6 

136 4 

1351 

1837 

132 4 

1314 

130*4 

1290 

1374 

1469 

1570 

3 080 

178-8 

1903 

2020 

213-9 


225 9 

238*3 

250-5 

2627 

2750 

287-5 

299*8 

3122 

324*7 

837*2 

273*2 

2736 

2740 

274-4 

275 3 

2762 

277 0 

278*1 

2792 


2808 

281 5 

2827 

2839 

285 1 

2863 

287-4 

288-3 

289*2 

290-1 

0 10 

0 20 

0 30 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 0 

Mr 19 Mr 29 

Ap 8 

79*6 

84*0 

87*8 

912 

933 

94*6 

948 

934 

910 

1993 

87-7 

83*3 

80-6 

778 

76-7 

708 

785 

807 

83*7 

87*7 

190*0 

206 L 

217*7 

2220 

2172 

210-6 

2125 

223*0 

2378 


254*3 

272*2 

289*6 

306*2 

320*1 

3284 

32V3 

320*8 

819*1 

826*9 

156-6 

157-6 

159-7 

161-7 

363-0 

1051 

1660 

1680 

1691 


169*8 

170*3 

1705 

170*3 

169*9 

109*0 

167-9 

166*8 

1655 

104*1 

2043 

210-6 

228'7 

240*9 

262-8 

264-8 

2765 

288-2 

2906 


3107 

3211 

331*1 

340 2 

347 9 

3536 

356*4 

855*7 

351-0 

344*5 

284*7 

2849 

285 1 

285*3 

2860 

2867 

287-4 

2884 

289*4 


290*5 

291*7 

292-9 

294*1 

295*3 

296-5 

297-7 

298*8 

299*9 

300*9 

195*6 

202-5 

2095 

216-5 

223-7 

230*8 

2380 

2454 

252*9 

1994 

260*6 

268-2 

275-8 

283*7 

291*3 

299-4 

307*0 

314 8 

322 8 

830*8 

199*8 

206*0 

203-6 

196*1 

195 3 

204-2 

217-5 

233*7 

251*2 


268-8 

285-4 

300-2 

310*0 

311*0 

305 2 

300*7 

307-2 

3197 

336*0 

178*9 

181*3 

1833 

1855 

387-5 

189-6 

191*6 

193*5 

1951 


396 8 

1080 

199 1 

199*9 

2004 

2(0*5 

200*4 

200 0 

199*2 

108*2 

149-6 

161-7 

1741 

186*4 

1991 

211 5 

224-2 

236-8 

2404 


262*1 

274*6 

287*5 

300*0 

3125 

325*1 

337*6 

3500 

2 5 

14*8 

296-7 

2907 

296-7 

2967 

297-2 

2077 

298*3 

299*2 

3001 


3010 

302-2 

303*4 

3045 

305-7 

300-9 

3082 

309*4 

3106 

311*8 

99-2 

1048 

109-7 

314-5 

118-7 

1227 

1261 

1283 

129 4 

1995 

1297 

128*8 

126*3 

123*4 

1?02 

1154 

112-6 

310*6 

1103 

111*0 

1893 

1819 

178-9 

186-1 

1974 

213*6 

230-2 

247T 

264-7 


280*1 

2915 

295-2 

289 3 

2837 

287 6 

298 3 

314 1 

331*7 

350*2 

202*5 

204-7 

206-8 

209*0 

211-2 

213*5 

215-6 

217-8 

2199 


222*0 

223 8 

225 7 

227 2 

228*6 

229-6 

230*6 

231*1 

231*4 

231*4 

203*4 

2022 

100*8 

1910 

1874 

1880 

192-4 

1991 

207 1 


2 6*9 

227*2 

237 9 

249*1 

2(50*5 

272*1 

283 9 

295-9 

307*9 

319*9 

3093 

3091 

308-9 

3086 

3089 

309*2 

300-6 

810*4 

311-2 


311*9 

313*0 

314-1 

316*3 

310*5 

317*7 

319 0 

3202 

321*4 

322*7 

0 11 

0 21 

O 81 

N 10 

N 20 

N 30 

D 10 

I) 20 

D 30 


Ja 9 

Ja 19 

Ja 29 

F 8 

F 18 

F 28 

Mr 9 Mr 39 

Mr 29 

Ap 8 

2097 

216*6 

2238 

231 0 

238-2 

245 9 

253 2 

260-9 

268 5 

1996 

2763 

284*2 

291 9 

299 8 

3078 

315*6 

323*5 

331*4 

339 2 

347*1 

162*4 

106*7 

178 2 

193-3 

2103 

227*6 

244*6 

260*1 

572*4 


278*4 

276-i 

267*9 

268*8 

278 4 

293* 1 

310 2 

828 2 

3467 

45 

2276 

229*5 

231*5 

233*5 

235-8 

238*0 

240-2 

2424 

244-8 


248*9 

249*2 

251 4 

253 6 

255 5 

257*4 

258*9 

260*4 

261-6 

2626 

186*5 

1991 

211*5 

2239 

236-5 

248*8 

261-4 

2738 

286*2 


298 4 

3100 

322*7 

334*7 

846 4 

3579 

92 

200 

805 

404 

322 5 

822*1 

321*7 

821 2 

321 3 

321*4 

321*5 

322 1 

322 7 


323 4 

324*4 

325*5 

3265 

327*7 

3289 

3302 

3315 

382*8 

334*1 

0 10 

0 20 

0 30 

N 9 

N 19 

N 29 

r> 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

P 17 

F 27 

Mr 9 Mr 19 Mr2fl 

Ap 8 

114 7 

120*6 

126*1 

131*8 

1369 

141*8 

146*5 

150 7 

154 5 

1997 

157*6 

160*1 

161*4 

16.1*6 

160*6 

1586 

1544 

150*5 

146 9 

1444 

158*6 

172 0 

189 7 

206*9 

2243 

240-4 

253 8 

281 5 

2608 


253*2 

251*1 

268 3 

272 3 

288 6 

3065 

324*7 

342 6 

858*6 

11*6 

2551 

256*4 

* 257*8 

2595 

261*5 

263 5 

265*5 

267*8 

2700 


272 3 

2747 

277*0 

279*3 

281-6 

2840 

286-1 

288*2 

290*2 

292*0 

133*4 

145 2 

157*1 

169*1 

181*3 

193*7 

205*9 

218*6 

231*0 


243*5 

2561 

268*7 

281*0 

293 8 

8064 

3189 

381*4 

343*8 

3563 

3364 

335*8 

335-2 

334*6 

334-4 

334*2 

334*1 

334*5 

334*9 


3354 

336*3 

337 2 

3380 

339 2 

340-4 

341-6 

842 9 

3442 

345*4 

226*3 

232*3 

239*6 

246*8 

2544 

261*9 

269*5 

277*1 

285 1 

1998 

2928 

290*6 

308*5 

316*3 

324*0 

331*8 

339 6 

347*3 

354*0 

24 

1687 

184*6 

203*8 

229*3 

234*5 

244*6 

240*0 

2390 

234*7 


240*1 

254*0 

267-5 

284-8 

302 8 

32C-7 

336*9 

350 6 

357*0 

8560 

287*0 

287*2 

287*8 

2887 

289 9 

291*3 

2930 

294*8 

299*6 


299*0 

301*2 

303 5 

305 8 

308-2 

3106 

812*9 

315 4 

317*8 

3200 

218*5 

229*6 

240*0 

2; 0*2 

259 4 

267 5 

274*0 

278*2 

270 0 


275*5 

270 1 

264 5 

263 6 

266-0 

2718 

279*2 

288*2 

297*8 

308-2 

3509 

350*1 

349*3 

348*5 

3481 

347*7 

347*4 

347*6 

847*8 


347 9 

3486 

349*3 

350*1 

3511 

3522 

353*2 

354*5 

355-8 

3570 

1284 

334*3 

140 3 

1461 

151*8 

157*6 

102*8 

less 

173*4 

1999 

178*0 

1828 

186 8 

1900 

193 7 

1958 

197*4 

197 4 

196-5 

194*0 

183*4 

200*0 

2163 

220 9 

280-9 

225*7 

219*2 

222 0 

232 2 


246*8 

263 9 

2814 

299 2 

315-8 

330*1 

339 1 

338 6 

331*1 

329*7 

3246 

323*6 

323*1 

322-7 

322 6 

823*1 

323 8 

324*8 

326*2 


327 7 

329 4 

331 3 

333 5 

3357 

337*9 

340*4 

342 7 

345 2 

3476 

168*2 

180*6 

193*2 

206*7 

218*2 

230-7 

2435 

250*1 

268*7 


281*4 

293*9 

804*3 

318-7 

331*3 

3434 

355*8 

7-8 

199 

31*9 

5*7 

4*9 

41 

3*2 

2 6 

2*0 

1*4 

1*3 

1*2 


1*1 

1*6 

2*1 

26 

3 4 

4*3 

5 3 

6*4 

7-7 

8*9 

0 11 

0 21 

0 31 

N 10 

H 20 

N 30 

D 10 

D 20 

D 30 


Ja 9 

Ja 19 

Ja 29 

F 8 

F 18 

F 28 

Mr 9 Mr 19 

Mr 29 

Ap 8 

243-3 

250'4 

257*5 

264*9 

272*3 

279 8 

2875 

2951 

302*7 

2000 

3.0*3 

318 8 

325-7 

333*1 

340-8 

3482 

3557 

30 

102 

17*5 

195 5 

2(85 

2150 

212*6 

204*9 

204*6 

212*9 

226*9 

243*2 


260*4 

278*3 

295 0 

309*6 

319*8 

321*8 

3150 

3109 

310-7 

329*8 

6*9 

4 5 

3-2 

1*8 

0*7 

00 

3694 

3591 

359*4 


3599 

07 

19 

3*3 

4*9 

6*6 

8*7 

109 

130 

15*4 

128*5 

137*2 

3 46*8 

157*1 

1680 

179*2 

190 0 

202*5 

214*4 


226*4 

23H-7 

261*0 

263*3 

275*6 

288*0 

300-4 

312 9 

325*2 

337-7 

20*7 

169 

10*1 

18-2 

17-5 

168 

160 

15 6 

152 


14*9 

15*1 

15-3 

15*6 

10-4 

17*2 

17-9 

19*0 

20*1 

21*3 


Hag. P. Phol. XJ. Phftl. Haeta. Chit. Svati. Visa, Anur. Jyesh. Mola, P. Aeh. U. A»h. &rav. Dan. Satab. P. Bhad. U# Bhad. RevatL 
133*3 146 7 160*0 1733 186*7 200 0 213-3 226*7 240 0 253\3 266*7 2800 293 3 306-7 320*0 333*3 340*7 3600 



TABLE YI.—GHATIKXS AND PALA8 AS .FRACTIONS OF A DAY 

TABLE VI. 

Qhatikas and Palas (Naligais and Vinadis) as Fractions of a day. 

NT.®.—The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


<SL 


Ghatikas. 

0 12 3 4 

0167 *0333 0500 *0667 
*0003 0169 0336 0503 *0669 
00% 0172 *0339 0605 0672 
•0008 *01; 5 *0«12 0508 *0675 
•0011 *0178 '03*4 0511 '0678 

•0014 *0181 0347 *0514 0680 
•0017 0183 0360 *0517 *0683 
*0019 0186 *0;53 *0519 *0686 
0022 0189 *0355 *0542 *0-89 
•0025 *0192 Q35S ‘0525 0692 


ei 


Ghatikas. 

6 7 8 


9 


I Ghatikas. 

* 

10 11 12 13 14 


& 

Us 

A< 


IS 


Ghatikas. 

16 17 18 19 


O 0833 '1000 T167 *1833 1500 

1 *0S36 1003 *1169 ‘1336 *1603 

2 *0839 *1005 *1172 *1339 1505 

3 0842 *1008 1175 1842 1508 

4 ‘0844 *1011 *1178 *1344 loll 

5 *0847 *1014 1180 *1347 *1514 

6 *0850 '1017 *1183 1350 *1517 

7 0853 *1019 *11446 *1353 T5l0 

8 *0855 *1022 '1189 '1355 1522 

9 0858 *1025 1192 *1358 *1525 


0 1607 *1833 '2000 '2167 *2333 

1 *1669 1836 2003 '2169 ‘2336 

2 1672 1839 '2005 *2172 *2339 

3 1675 * 1843 2008 *2175 *2342 

4 *1678 1844 *2011 '2178 '2344 

5 1680 *1847 '2014 '2180 '2347 

6 1683 *1850 '2017 '2183 *2350 

7 *1686 1853 *2019 *2186 '2353 

8 1689 *1855 *2022 '2189 *2355 

9 *1693 1858 '2025 '2192 ‘2353 


•0028 *0194 *0361 *0528 *0694 10 0861 1028 *1194 *1361 '1528 10 *1694 ‘1861 '2028 *2194 *2361 

0030 '0197 *0364 0530 *0*97 11 *0864 *1030 *U97 *136% 1530 11 *1697 1864 *2030 *2197 *2864 

*00*3 *0200 -0367 *0633 0700 12 0867 *1033 *1200 *1367 *1533 12 *1700 1867 *2033 '2200 *2367 

•0036 *0203 *0369 *0536 *0703 13 *0869 *1036 1203 136J 1536 1 3 .1702 T869 '2036 '2203 *2369 
•0039 .0205 -0372 *0539 *0705 1* 0872 '1039 1205 '1372 '1539 14 1705 1872 2039 *2205 *2372 

0042 *0208 0375 -0542 '0708 IS 0875 ‘1042 *1208 *1375 1542 15 *1703 *1875 *2042 * 2208 '2375 

•0044 *021L *0378 0544 *0711 16 0878 MOM T211 *1378 *1544 16 *1711 1878 *2044 *2211 *2378 

•0047 *021 i 0380 *0517 *0714 17 *08*0 *1047 *1214 T380 *1547 17 .1714 *1880 2017 *2214 ‘2380 

•0050 *0217 *0383 *0550 *0717 1 8 * 0883 1050 *1217 *1383 1550 1 8 *1717 ‘1883 *2050 *22L7 ‘2383 

•0053 *0219 0386 *0553 0719 19 *0886 *1053 *1219 *1386 T553 19 *1719 1886 *2053 *2219 *2388 

•0055 0222 *0389 *0556 *0722 20 0889 *1055 *1222 1389 1555 20 1722 1889 *2055 *2222 2389 

•0058 *0225 *0392 0558 0725 21 *0892 1058 1225 1392 1558 21 1725 *1.892 '2058 ‘2225 *2392 

•0061 *0228 0394 *0561 0728 22 *0894 *1061 1223 *1394 *1561 22 1 728 *1894 '2061 *2228 '2394 

•C064 *0230 '0397 *0564 *0730 23 *0807 1064 1230 1397 1564 23 1730 1897 '2064 ‘2230 2397 

•0067 '0233 *0400 0567 *0733 24' 0900 1067 1233 1400 1 567 24 1733 1900 '2007 '2233 '2400 


•0069 0236 *0403 0569 '0736 
•0072 0239 *0405 *0572 *0739 
•0075 * 0242 *0408 0575 *0742 
•0078 *0244 0411 0478 *0744 
0080 *0247 *0414 0580 *0747 

•0083 *0250 '0417 *0583 -0750 
•0088 '0263 *0419 *0586 0763 
*0089 0255 0422 *0589 '0755 
*0092 *0258 *0425 *0592 0758 
*0094 *0201 0428 *0 >94 *0701 

•0097 '0284 '0430 0597 *0764 
•0100 0267 *0433 *0600 0767 
•0103 0269 0430 0603 0769 

•0105 0272 '0439 060> *0772 

•0103 0275 0*42 0608 0775 

•Oill^ 0278 0444 061L 0778 

'0114 028° '0 *47 0614 0780 

'0U7 *0283 *0150 *0617 0783 
0119 '0286 0453 *0619 0786 

0122 *0289 0*55 0622 *0789 

0125 *0292 '04 >8 '0625 0792 

'0123 *0294 '0461 0628 *07.94 

0130 *0297 0 M3* 0630 0797 

*(133 *0300 *0467 0633 '0800 
'0136 *0303 *0109 '0G33 *0803 

0139 0305 0472 0639 0805 
*0142 0308 0475 *0642 *0308 
•0144 *0311 *0478 0644 0811 
'0147 *0314 0480 0617 0814 

•0150 *03 L7 0483 0650 '0817 

*0153 '0319 '0480 0653 0319 
•0155 *0122 ‘0489 0655 0822 
•0158 *0325 0192 0658 *0325 
•0161 0328 *0494 0061 0828 
•0164 *0330 0*97 *0664 0830 


25 0903 *1069 *1236 *1403 *1569 

26 0905 1072 123» *1405 1572 

27 *0y08 *1075 *1242 *1408 *1575 

28 *0911 *1078 '124* '1411 1578 

29 *0914 1080 *12*7 *1414 *1580 

30 *0917 *1083 *1250 *1417 *1583 

31 0419 *1086 *1253 *1419 *J586 

32 *0922 4089 *1255 *1422 *1589 

33 *0925 1092 *1258 1425 *1592 

34 0928 1094 4261 *1428 *1594 

35 *0930 1097 *1264 *1430 '1597 

36 *0*33 1100 1267 1403 *1600 

37 0936 1103 *1269 *1436 1603 

38 0939 *1105 1272 *1439 *1605 

39 0942 *1108 1275 *1442 1608 

40 *0944 1111 *1278 14*4 

41 0947 1U4 *1$^0 *1447 *1614 

42 *0950 '1117 1283 1450 '1617 

43 *0953 1U9 '1280 '1453 1619 

44 *0955 1122 1289 *1455 1622 

45 0958 T125 1292 *1458 1625 

46 *0961 1128 '1294 ‘1461 1328 

47 *0901 1130 1217 *1464 1630 

48 *0937 *1133 '130 0 *1467 '1633 

49 *0909 J136 '1303 *1470 1080 

50 0972 '1139 *1305 *1472 1639 

51 0975 *1142 ‘1008 *1475 *1642 

52 0978 '1144 1311 1478 1644 

53 * -9S0 1147 *1314 1480 1647 

54 *0983 *1150 '1317 '1483 1650 

55 0986 li 53 '1319 I486 *1653 

56 0989 '1155 ‘1322 '1469 '1655 

57 0992 .1158 '1325 1492 *1658 

58 0994 *1161 '1328 1491 *1601 

59 *0997 '1164 *1330 T497 T664 


25 *1736 *1903 *2069 *2236 *2403 

26 *1739 1905 *2072 '2239 *2105 

27 *1742 *1008 *2075 *2242 ‘2408 

28 *1741 *1911 ‘2078 *2244 ‘2111 

29 *1747. *1914 *2080 ‘2247 *2414 

30 *1750 *1917 ‘2083 *2250 ‘2417 

31 ‘1753 '1919 ‘2086 *2253 '2419 

32 *1755 *1922 '2089 '2255 *2422 

33 *1758 *1925 '2092 *2258 '2425 

34 *1761 *1928 '2094 '2261 *2428 

35 *1761 '1930 ‘2097 '2261 '2430 

36 *1767 '1933 '2100 '2267 ' 2433 

37 * 1769 1036 '2103 '2269 '2480 

38 *1772 1039 '2105 *227& ‘2139 

39 '1775 *1942 '2108 '2275 '2412 

40 1778 1914 '2111 ‘2278 '2414 

41 *1780 1947 *2114 '2280 '2447 

42 1783 1950 '2117 '2283 ‘2450 

43 '1786 '1953 '2119 '2286 ‘2453 

44 '1789 1955 '2122 '2239 2455 

45 1792 1958 '2125 '2292 '2458 

46 1791 '1961 ’2123 '2291 *2161 

47 *1797 '1964 '2130 '2297 *2464 

48 *1800 *l->67 '2133 ‘2300 '2467 

49 1803 1909 '2136 '2303 ' 246J 

50 1805 1972 ‘2139 '2305 '2472 

51 18Q8 1075 '2142 '2308 '2175 

52 *1811 1978 '2144 '2311 '2478 

53 ‘1814 1980 '2147 ‘2314 '2480 

54 1817 1983 *2150 *2317 * 2483 

55 *1819 '1986 *2153 *2319 '2486 

56 *1822 1989 '2155 '2322 '2*89 

57 *1825 1992 '215S '2325 '2492 

58 1828 *1994 '2101 '2328 '2491 

59 *1830 '1997 '2104 2330 '2497 


0 *2500 '2067 '2833 '3000 *3167 

1 '2503 *2609 2836 3003 * 3109 

2 *2505 ‘2072 '2339 '3005 '3172 

3 *2508 '2075 '2842 '3008 3175 

4 *2511 *2678 ‘2344 '3011 *3178 

5 '2514 *2680 '2347 '30U '3180 

6 '2517 *2633 *2850 '3017 ‘3183 

7 *2519 '2686 *2853 3019 *3186 

8 '2522 ' 2489 *2355 '3022 *3139 

9 ‘2525 '2632 *2858 *3025 319 2 

10 *2528 ‘2694 *2861 ‘3028 '3194 

11 *2530 *2697 *2804 *3030 '8197 

12 *2533 2700 '2867 *3033 *3200 

13 '2536 *2703 '2869 '303b* 3203 

14 2539 '2705 '2872 '3039 '3205 

15 '2542 '2708 ‘2875 *3042 ‘3208 

16 ‘2544 '2711 ‘2878 ‘3044 '3211 

17 '2547 ‘2714 '2880 '3047 *3214 

18 '2550 *2717 *2883 ‘3050 ‘3217 

19 '2553 '2719 2886 '3053 '3218 

20 '2555 '2722 '2889 *3355 *8222 

21 '2558 '2725 ‘2892 '3068 ‘8225 

22 '2561 '2728 *2894 '3001 '3228 

23 '2564 '2730 2897 3064 '3230 

24 '2567 '2733 '2900 *3067 '3233 

25 *2569 '2736 '2903 3069 '3236 

26 *2572 '2739 '2905 3072 3239 

27 *2575 '2742 '2908 3075 '3242 

28 *2578 '2744 '2911 '3078 *3244 

29 '2580 '2747 '2914 '3080 '3247 

30 ‘2583 '2750 '2917 '3083 3250 

31 '2580 '2753 ' 2919 *3088 '3253 

32 *25«9 '2755 *2922 '3089 *3255 

33 2592 *2758 ‘2925 '3092 '2258 

34 2594 '2761 '2928 '3094 '3261 

35 '2597 '2764 ‘2930 3097 8264 

36 '2000 *27 67 '*933 '3100 '3207 

37 '2003 ‘2709 *2938 '3103 '3209 

38 ‘2605 '2772 '2939 '3105 '3272 

39 '2008 *2775 '2942 '3108 '3275 

40 '2611 '2778 2944 '3111 *3278 

41 '2614 ‘2780 '2947 '8111 '3280 

42 * 2617 *2783 '2950 '3117 '3283 

43 '2019 '2780 '2953 *3119 *3286 

44 '2022 '278*1 *2955 '3122 3289 

45 *2625 '2792 ‘2958 '3125 3292 

46 '2628 '2791 '2961 *3128 * 3294 

47 ’2630 '2797 '2964 *3130 '8297 

48 '2633 '2800 2967 *3133 '3300 

49 *2636 2803 '2969 '3130 '3303 

50 '2639 '2805 '2972 '3139 '3305 

51 '2642 '2808 2975 '3142 330^ 

52 2644 2811 '2978 *3114 '3311 

53 '2647 *2814 2980 '3147 3314 

54 '2050 '2817 '2983 '3150 *8317 

55 '2653 '2819 '2986 '3153 '3319 

56 '2655 '2822 ' 2989 *3155 '3322 

57 '2058 '2825 2092 *3158 ‘3325 

58 2061 *2828 ‘2 94 *8161 3328 

59 '2664 2830 *2997 *3164 ’3330 



TABLE VI.—GHATIKlS AND TALAS AS FRACTIONS OF A DAY 

TABES VI-«»*. 

Ghatikas and Palas (KTaligais and Vinadis) as Fractions of a day— cent. 
y a_Tj... same table will serve for minutes and seconds as fractions of an Sour or a Degree. 


Ghatikaa. 


20 21 22 23 24 


•8823 .*3500 *3667 
•8836 *603 -8609 
8339 *3505 *8672 
•3342 3508 *3675 
•3344 '3511 *3678 


•3833 * 4000 
*8836 *4003 
•3839 *4006 
•8842 *4008 
•3844 *4011 


GhatikiU. 

25 26 27 28 29 


<2 


Ghatikas. 


f u 


•3347 -3514 3680 *3847 ‘4C14 
*33£0 -3517 *8683 3850 ‘4017 
•3853 *8519 *3686 *3853 *4019 
•3855 3522 *3689 c855 4022 
3358 *3525 *3692 -3858 *4025 

•8361 -?528 3694 £861 *4028 
•3364 '8580 ‘8697 *8864 *4030' 
•3367 -3533 *8700 *3867 ‘1083 
•3369 *536 *87< 3 *3869 *4036 
•3372 *3689 '3705 *3872 ‘4039 

•,3375 *3542 ‘ 3708 *3875 -4042 
•3378 *3544 3711 *3878 *4044 
•3360 ‘8547 *3714 *3880 ‘4047 
8383 ‘8550 *3717 *3883 4(50 
•3886 *3553 ‘3719 *3886 *4063 

•8889 3555 *3722 *3889 **4055 
•3*92 *3553 *3725 .3892 *4C58 
•3394 *3561 '3728 *3894 *4061 
•8397 *3564 '8730 '3897 ‘ 4064 
*3400 *3567 *3733 *3$>00 *4067 

•3403 ‘8509 '3736 *3903 *4069 
•8405 -3572 *3739 *3905 *4072 
*3408 *3675 ‘3742 *3908 *4075 
‘3411 *8578 *3741 .8911 *4078 
*8414 *3580 *3747 *3914 *4080 

•34)7 *3583 *3750 *39)7 ‘4C83 
•341w ‘3686 ‘3753 3919 *4(86 
*3422 *358,9 *3755 *3922 *4(8v* 
•3425 3692 \ v 7. r 8 *3925 *4092 
*3428 *8594 *3761 *8^8/4094 

*3430 3597 '3764 *3930 *4097 
•3433 *3600 .3767 *3983 4100 
•3486 *3603 *3769 *3986 ‘4103 
•3439 *3605 *3772 *3989 *4t0o 
•3442 *360.8 *3776 *3842 *4108 

•3444 ‘3811 *3778 *3944 *4111 
*3447 *4614 *3780 *3947 *4114 
•8450 *3617 *3783 3950 *4117 
•3463 ‘3619 *8788 *3953 *4P9 
•8455 *3622 *3789 *3955 *4122 

•3458 *3625 *8792 *3958 ‘4125 
*3461 *8628 *3794 *?96l *4128 
*8464 *3630 ‘3787 *3964 *4130 
•3467 ‘3633 *3800 3067 ‘4183 
*3469 *3636 *3803 *3969 ‘4136 

•8472 ‘36S59 '3805 *3972 '4139 
•8476 *8642 *3808 *3975 4142 
•3478 *3641 *8811 ‘8978 ‘4144 
•3480 ‘3647 *3814 *?S80 4147 
*3483 *3650 '8817 *3983 *4150 

•3486 3653 *8819 *8086 *4153 
*3489 ‘3655 *3822 *3(89 *4156 
"3492 '8* 68 ’£825 *3992 *4168 
•3494 *3661 3828 *£994 ‘4161 
•3497 *3664 *3830 *3997 *4164 


O *4167 *4333 4500 *4667 *4833 

1 '4169 *4330 ‘4503 *4669 *4836 

2 '4172 *4389 *4506 *467*4 *4839 

3 -4175 *4342 *4508 *4675 *4842 

4 *4178 *4344 *4511 4678 *4844 

5 *4180 -4347 *4514 *4680 *4847 

6 *4183 *4350 4517 *4683 ‘4850 

7 *4186 *4:t53 *4519 *4686 4853 

8 *4189 *4355 *4522 *4 089 *4855 

9 *4192 *4358 *4525 *4692 *4658 


30 31 32 33 34 

0 ‘6C0O *5167 *5333 *5600 *5667 

1 *6003 *5169 5336 5603 *6669 

2 *vQ05 *5172 5339 *5505 *5672 

3 *50. 8 *6175 6342 *5508 *5675 

4 *60il ‘5178 *5344 *5511 *5678 

5 5014 *5180 *5347 * 5514 *6680 

6 *6017 *6183 *5660 *5517 *5083 

7 5019 5186 *5353 *6519 ‘5686 

8 ‘6022 6389 *5365 *5522 *5689 

9 *5025 *5192 '5358 ‘ 5525 5692 


Ghfttifcaa. * 


35 36 37 38 39 


10 *4194 *4361 *4528 *4094 *4861 10 *6028 6194 -5361 *5528 *5694 

11 *4197 *4364 4530 *4697 *4804 11 *5030 *5)97 6364 *55*0 *5097 

12 4200 1307 * 4533 ‘4700 *4807 12 *5033 *62( 0 5367 *5533 *6700 

13 42(3 4869 *4580 *4703 *4869 1 3 0 036 5203 *5869 *5636 *5703 

14 *4205 *4372 *4639 *4705 4872 14 *5039 ’5205 *5372 *5639 *5706 


15 *4208 *4375 *4642 *4708 ‘4875 

16 *4211 *4378 *4544 4711 *4878 

17 -4214 ‘4880 *4547 *47i4 *4f89 

18 ‘4217 *4383 *4650 *4717 ‘4883 

19 *4219 *4386 4553 47i9 4886 


20 *4222 *4389 *4555 *4722 *4889 

21 *4225 *4£92 *4558 *4725 *4692 

22 *^228 *4394 ‘4501 *4728 ‘4894 

23 * 4230 *4397 *4504 * 4730 ‘4897 

24 *4‘iS3 ‘4400 4507 *47.83 *4900 

25 4236 *4403 *4569 -4736 *4903 

26 *4239 * 4405 4572 *4739 *4^05 

27 *4242 *4108 *4575 *4*712 4908 

28 *4244 *44U ‘4578 * 4744 *4911 

29 *4247 ‘4414 *4580 *4747 *4914 

30 *4560 *4417 *4683 *4760 ‘4917 

31 ‘4253 4419 *4686 *4763 ‘4919 

32 * 42 r 6 4422 ‘4689 *4755 ‘4922 

33 *42? 8 *t425 ‘4592 ‘47?8 *4925 

34 *426) *4428 *4694 *4701 *4 928 

35 ‘4264 * 4431 4?97 4 764 *49£0 

36 *4267 *4483 *4600 *4767 ’4933 

37 ‘4269 *4436 *4603 *4769 *4936 

38 *4272 *44; ft *4605 *4772 *4939 

39 '4275 *4442 *4608 *47 75 *4942 

40 ‘4278 *4444 *4611 ‘4778 *4944 

41 *4280 '44*7 ‘4614 '4780 *4947 

42 ‘4283 ‘4+50 *4617 *4783 4050 

43 *4280 *4458 *4619 *4788 ‘4 53 

44 ‘4289 *4455 *4622 4789 *4955 

45 *4292 ‘4458 *4625 *+792 *4968 

46 4294 '4461 *4628 *4794 *4961 

47 ‘4297 *4464 *4630 4797 ‘4964 

48 *4300 ‘4467 *4033 '4800 4967 

49 *4303 4469 *4030 *4803 *4969 

50 ‘4305 *4472 *4639 *4805 *4972 

51 *4208 *4475 *4642 *48« 8 *4975 

52 ‘4311 *4478 *4644 ‘4811 *4978 

53 ‘4514 *4480 '4847 *4814 *4980 

54 *4317 4483 *1650 *4817 *4983 

55 *4319 ’4480 *4653 *-1819 '4988 

56 4322 *4489 *4055 *4822 *4(89 

57 *4325 '4492 *4658 *4825 *4(92 

58 ‘4328 *4494 ‘4063 *4828 *4994 

59 *4330 *4497 *4664 *4830 *4997 


15 ‘5042 ’6208 *5375 *5542 *5708 

16 '5044 6211 *5378 *6544 *571) 

17 5047 6234 *5880 *5547 ‘5714 

18 ‘5t 50 *5217 5583 *6550 *5717 

19 5053 *5219 -6£86 *5553 *5719 

20 5055 ‘5222 6389 ‘5555 -5722 

21 *6058 *5226 *5392 '5558 *5725 

22 ‘5061 *5228 -5:^94 *5501 *6728 

23 5004 *6280 ‘5S97 *5564 -5730 

24 *5067 *5233 5400 6607 -5733 

25 *6069 ‘5236 *5403 *5569 ‘5730 

26 *5072 52; 9 *5405 *5572 *6739 

27 *5076 -5242 ’5408 *5575 ‘5742 
£8 *6078 •5244 5411 *6578 *5744 

29 6080 *5247 * 5414 '5580 *5747 

30 *6083 *6250 5417 *5683 *6760 

31 *6086 ‘5253 *5419 ‘6580 *676 3 

32 *6089 ‘5255 *5422 *5?89 *5755 

33 *6092 5258 *5425 55.02 *5758 

34 ‘6094 *6201 *5428 ‘5594 *5701 

35 5097 *6264 *5431 *5597 *5764 

36 ‘5100 *52* 7 *5433 *6600 *5707 

37 5103 *6269 ‘5436 6603 *5709 

38 ‘5105 *6272 *5439 ‘6605 *5772 
3 9 5108 *5275 5442 *6008 ‘5775 

40 ‘5U1 *5278 -6444 -5011 ‘5778 

41 *5114 *5280 *5447 '5*14 '5780 

42 *6117 *5283 ’5150 *5017 *5783 

43 *5119 ‘5280 *5^53 *5619 *5786 

44 *51,22 -5289 ‘5455 *5622 5789 

45 *5125 *6292 -5458 ’5625 *5792 

46 *5128 *5294 *5461 6628 *5791 

47 -6130 *5297 54134 ‘5030 ’5797 

48 5133 *5300 *5467 *5633 5800 

49 5136 *6303 *5469 *5630 ‘6803 

50 *5139 *530^ *5472 *5039 *5805 

51 *5142 5308 *5475 *5042 *58 8 

52 -5144 ‘6311 *5478 *5644 ‘5811 

53 *5147 *5314 * 5480 *56l7 ‘5814 

54 *5150 ‘5317 *5483 5050 *6817 

55 ‘5163 *5319 *5486 *5053 *6819 

56 *5155 *5322 *5489 *5065 *6822 

57 *5168 ‘5325 *54 2 *5668 *5825 

58 5161 *?328 *5494 -5001 *5828 

59 *5164 *5330 5497 ‘5664 5830 


0 *5833 *0000 *6167 *6333 -0500 

1 r.830 *0003 ‘6169 *6336 *6503 

2 *5839 6005 *6172 *6339 0605 

3 *6842 *6008 *0175 *6342 *0508 

4 5844 *6011 *6178 *6314 -6511 

5 *5847 *601+ -6180 *6347 *6514 

6 5850 -6017 *6183 '0:-50 *6617 

7 * 5853 6019 *6186 * 0353 *6619 

8 *5855 -6022 *618ft *0355 *6522 

9 ‘5858 -0025 *03 92 6368 *0525 

10 686.1 6028 *61P4 •6301 -0528- 

11 5864 *6030 *6107 ‘6364 -0530 

12 *6807 *€0S$3 *620Q 6?67 ‘6533 

13 *5869 *1080 *6203 ‘6369 *0. e S6 

14 *587*3 GQ09 *6205 *6372 *0639 

15 *?875 *0042 *02(8 -0375 6542 

16 *5878 *6044 *6211 *6378 ‘6544 

17 *5880 *6047 *6214 0380 *0547 

18 *5883 *6050 *6217 *6383 0550 

19 *68t6 * 6063 *0219 *6886 *6553 

20 ‘5889 -6055 *0222 *6389 *6555 

21 *6892 ‘0058 *6225 *0392 *6558 

22 ‘5894 *6061 *62i:8 6394 *6561 

23 *?897 *0064 *6230 *6397 *6564 

24 *5000 -6067 *6233 ’6*00 0607 

25 *5903 *0009 -6280 *6403 ‘6569 

26 *5905 *0072 *6289 *6405 *6572 

27 *5K8 *6075 *61*42 *6408 *6575 

28 5911 ’6078 *6244 -0411 *6578 

29 *5914 *0080 -0247 *6414 -6580 

30 *5917 6083 *6260 04j7 *6683 

31 5919 *6( 86 6263 *6419 M.500 

32 *5922 ‘6.089 *6255 *6422 ‘6589 

33 ‘5925 0092 *6258 ‘0425 *6592 

34 ‘5928 *€094 ‘6261 *t 428 *6594. 

35 *5930 *6097 *6264 *6431 *6697 

36 *6»38 *0100 *6267 ‘G433 -0000 

37 5936 *0103 *6269 ‘6l30 -0603 

38 *5929 *6105 *0272 *6429 *6605 

39 '5942 *6108 *6275 *c442 *6t08 

40 *5944 ‘6111 -6278 *0444 *6611 

41 *5947 *6114 *0280 -6447 6614 

42 *5950 ‘6117 *6283 *6450 *0617 

43 ’5953 *0119 *0286 *0453 ‘6020 

44 ‘5955 *6122 *6289 *6455 0022 

45 ‘5958 6125 *6292 *6458 -0625 

46 *5961 ‘61*28 *f 294 '6401 06* ? 8 

47 £904 *6130 *6297 *6404 -0(30 

48 *5967 6133 *68*. 0 *6467 *6633 

49 *5969 '0136 *0303 -0409 *0636 

50 5972 *6139 *6305 *6472 -0639 

51 5 75 *tf!42 0308 * 0175 *6642 

52 *5978 *6144 *6311 *0178 -0<+4 

53 6080 -6M7 6314 -0480 G647 

54 *5983 *0150 *0317 *0483 *6650 

55 '5f80 6153 *6319 *6486 *0063 

56 *5989 015s *6322 *0489 -0^5 

57 5992 -0158 6825 *0492 -00*8 

58 *5994 *0161 *0328 *6494 *6001 

59 *5997 *6104 *6330 '6497 '6604 


97 -A 



TAtfLS VI.— *-GHATlK£s AND PAL AS AS FRACTIONS OF A DAT 

TABLE Vl-cont. 

Ghatikas and Pa]as fNaligais and Vinadis) as Tractions of a day—cent. 

R,B.—The same table will serve for minates and seconds as fractions of an Sour or a Degree. 



Ghatikas. 


40 41 42 43 44 

-0667 -68S3 -7000 -7167 7338 

•0689 0086 -7003 7169 7336 

■6672 -6839 7006 7172 7339 

■687S '6842 7008 7175 7342 

•6678 6844 7011 7178 7344 


•a 

•« 

cu 


Ghatikas. 


•6680 6847 7014 7180 7347 5 

■6683 -6850 7017 7)83 7363 6 

•6686 6853 '7019 7)80 '7353 7 

6689 '6855 7022 7189 7355 8 

6692 -6858 7025 7193 7858 9 

•6694 6861 7028 7194 736) 10 

•6697 6864 ' 7030 7197 7364 11 
•0700 -6867 7033 7200 7367 12 

•6703 '6869 7036 7203 7369 13 
•0705 '6872 7039 7205 7372 14 

•9708 '6875 7042 7208 7375 1 5 
•6711 6878 7044 7211 7378 16 
•0714 -6880 7047 7214 7380 17 
•0717 ’68S3 7050 7217 7383 18 
•0719 '6880 7053 7219 7386 19 


•6722 '6889 7055 7223 7389 
•8725 '6892 7058 7225 7392 
•6728 ’6894 7061 7228 7394 
•0730 '6897 7064 7230 7397 
•6738 '6900 7067 7233 7400 

•6736 -6903 7069 7236 7403 
•0789 '6905 7072 7239 7405 
•6742 -6908 7075 7242 7408 
•0744 '6911 7078 7244 7411 
•0747 '6914 7080 7247 7414 

•6750 6917 7083 7250 7417 
•6753 -6919 7086 '7253 7419 
•6755 •6922 7089 7255 7422 
•6753 '6925 7092 7258 7425 
•6761 '6928 7094 7261 7428 

•6764 *6930 7097 7264 7430 
•070/ 0933 -7100 7267 7433 
•6769 -6930 7103 7269 7436 
•6772 '6939 7105 7272 7439 
•6775 ■ 6912 7103 7275 7442 

•67781 6944 7111 '278 7444 
•6780-6947 7114 7280 ’7447 
•6783 -0950 7117 7283 ‘745 > 
•6786 (6953 7119 7286 7453 
•0789 -6955 7122 7289 7455 

•6792 -6958 7125 -7292 7458 
•6704 6961 7128 7294 7461 
•6797 '6964 7130 7297 7464 
'■6800 -6967 7183 7300 7467 
•6803 -6989 7136 7303 7469 

■6805 '6972 7139 7305 7472 
■6808 -6975 7112 7308 7475 
•6811 ’6978 7144 7311 7478 
•6814 -6980 714” 7314 7480 
•6817 *6983 7160 7817 7483 

•6819 '6986 7153 7319 7486 
•6822 -6989 7155 7322 '7489 
■6825 6992 7158 7325 7492 
'6828 '6994 7101 7328 7494 
•0830 '6997 7164 7830 7497 


20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 


46 46 47 48 49 

7500 7667 7833 '8000 '8167 
7503 7669 7836 '8003''8169 
7505 7672 '7839 '8005 '0172 
7508 7675 7842 ’8008 '8175 
7611 7678 7844 '8011 '8178 

7514 7680 7847 8014 8180 
7517 7638 7850 '8017 '8183 
7519 7686 7853 '8019 '8186 
7522 7689 7855 8022 '8189 
'525 '7692 7858 '8025 '8193 

7528 '7004 *7861 '*028 '8194 
7530 7697 7864 '8030 '8197 
7533 7700 7867 '8033 '8200 
7530 7703 7869 8036 '8203 
7539 7705 7872 '8039 '8205 

7542 7708 7875 '8042 '8208 
7544 7711 7878 '8044 '8211 
7547 7714 7880 '8047 '821* 
7550 7717 78S3 -8050 '8217 
7553 7719 7886 '8053 8219 

7556 7723 7889 '8055 '8222 
7558 7725 7892 '8058 '8225 
7561 7728 7894 '8061. 8328 
7564 7730 7897 '8004 '8230 
7567 7733 7900 '8067 '8238 

7569 7736 7903 '8069 8236 
7672 7739 7905 '8072 '8239 
7575 7742 7908 '8075 '8242 
7578 7744 7911 '8078 -8244 
75SO 7747 7914 '8C80 '8647 

7583 7750 7917 ‘8083 '8260 
7586 7753 7919 '8086 -8253 
7589 7755 7922 '8089 '8255 
7592 7758 7923 -8092 "8258 
7594 7761 7928 '8094 ‘8261 

597 7704 7930 -8097 '8204 
7600 7767 7933 -8100 '8267 
7603 7769 -7936 8103 '8:0)9 
7605 7772 -7939 '8105 ‘8272 
7608 7775 7942 -8108 '8275 

7611 7778 -7944 '8111 ‘8278 
7014 7 780 7947 8114 -8280 
7617 7783 7950 '8117 8283 
'019 7786 7953 -8119 '8286 
7622 7789 7955 '8122 '8289 

”626 7792 7958 '8125 '8292 
”628 779 4 7961 -8128 -8284 
7630 7797 7964 -8130 '8297 
7633 7800 7967 ‘8183 '8300 
7636 7803 7969 -8136 '8303 


50 7039 7805 7972 ’8139 -8305 

51 7042 7808 7975 '8142 ' 8308 

52 7644 7811 79'8 -8144 '8311 

53 7047 7814 7980 '8147 -8314 

54 '7650 78)7 7983 '8150 ‘8317 

55 '7653 7819 7986 '8153 '8319 

56 7655 7822 7989 '8156 '8322 

57 7658 7825 7992 '8158 -8325 

58 '7061 7828 7994 '8161 ’8328 

59 7084 7830 7997 '8164 '8330 


Gh&t'kas. 


SO 51 52 53 54 

O '8333 '8500 3667 '8833 '9000 

1 '8336 '8503 -8669 '8836 '90<S 

2 '8389 -8505 '8672 '8839 '1*005 

3 '8342 '8508 '8675 '8842 9008 

4 '8344 '8511 '8678 '8844 '9011 

5 '8347 '8514 '8680 '8847 '9014 

6 '8350 -8517 '8683 '8850 '9017 

7 '8353 '8519 '8686 '8853 9019 

8 '8355 '8522 '8689 '8855 9022 

9 '8358 '8525 '8092 '8868 P025 

10 '836!. '8628 •8094 '8861 '9028 

11 '8364 -8580 '8697 -8864 9030 

12 8367 '8533 '8700 '8867 *9033 

13 1-369 8536 '8703 8869 '9036 

14 8872 '8539 '8705 '8872 '9039 

15 '8375 '8542 '8708 '8875 9042 

16 '8378 '8544 '8711 8878 '9044 

17 '8380 '8547 '8714 '8880 '9047 

18 '8383 '8550 '8717 ’8383 '9050 

19 '8386 '8653 '8719 '8886 ‘9053 

20 '8339 '8555 '8722 '8889 .9055 

21 '8392 '8558 '8735 '8892 '9058 

22 '8394 '8661 '8728 8894 ' 9061 

23 '8397 •8564 "8730 8897 '9004 

24 '8400 -8567 '8733 '8900 '9067 

25 '8403 *8569 '8736 '8903 '9069 

26 '8405 '8572 '8739 ’8905 '9072 

27 -8408 '8575 '8742 '8908 '9075 

28 '8411 '8578 '8744 '8911 ‘9078 

29 '8414 '8580 '8747 '8914 '9080 

30 '8417 '8683 '8760 -8917 ‘0083 

31 -8419 ‘8580 -8758 -S919 '9088 

32 -8422 -8589 8755 '8922 - 9089 

33 '8425 -8592 -8758 '8926 -9092 

34 '8428 '8594 '8761 '8928 ’9094 

35 '8430 -8597 '8764 -8930 '9097 

36 '8438 8600 -8767 *8933 -9100 

37 ’8436 8603 8769 -8936 -9103 

38 -843!) '8605 '8772 '8939 '9105 

39 '8142 ' 8008 -8775 '8942 '9108 

40 .8414 '8611 8778 •8944 '9111 

41 '8447 '8014 '8780 '8947 '9114 

42 '8150 -8617 '8783 8950 9117 

43 ' 8453 '8619 -8786 '8953 '9119 

44 '8455 '8622 -8/89 '8955 '9122 

45 -8458 *8625 -8792 -8*58 '9125 

46 '8161 '8628 *8794 ’8961 9X28 

47 '84(54 '8630 '8797 '8984 -9130 

48 '8467 '8633 '8800 ’8967 '9133 

49 -8469 '8636 -8803 '8969 '9138 

50 '8472 -8639 '8805 -8972 '9139 

51 -8475 -8642 '8808 -8975 '9142 

52 '8478 '8644 '8811 -8978 '9144 

53 -8480 -8647 8814 - 8980 '9147 

54 '8433 '8650 '8817 '8983 ‘9150 

55 '8486 '8653 8819 '8986 '9153 

56 8489 '8655 '8822 '8989 ’9155 

57 '8492 '8658 '8825 '8992 ‘9158 

58 '8494 8661 '8828 8994 '9161 

59 '8497 -8664 '8830 '8997 9X63 


Ghatikas. 


65 56 57 68 69 

0 '9167 '9333 '9560 '9667 '9333 

1 '9169 -9336 '9503 '9669 9830 

2 '9172 '9339 '9505 ‘9072 '9839 

3 '9175 '9342 '9508 '9575 '9843 

4 '9178 '9344 '951X '9678 9844 

5 '9180 '9347 ‘9514 '9080 '9847 

6 '9183 '9350 9517 '9083 '98F.(» 

7 '9186 '9353 -9519 '9689 '9853 

8 '9189 ‘9355 '9522 '9689 0855 

9 '9192 '9358 PS25 '9692 '9858 

10 '9194 -9301 '9528 '9694 '9861 

11 9.197 '9864 '9580 '9097 '9864 

12 '92C0 '9367 9533 '9700 '0867 

13 '9203 '9369 '9530 '9703 '9879 

14 9205 9372 9639 '9705 9872 

16 '9208 -9375 '9542 '9708 '9875 

16 '9211 '9878 '0544 '9711 '9878 

17 '9214 '9380 '9547 '9714 '9880 

18 '9217 '9388 '9550 '9717 '9883 

19 '9219 '9388 '9553 '9719 '9880 

20 -9222 0389 '9555 '9722 '9889 

21 '9225 *9392 '9558 9725 '9892 

22 '9228 '9394 9561 '9728 9894 

23 -9230 9397 -9561 8730 9897 

24 9233 '0400 9567 9733 9900 

25 '9236 '9401 1*669 '9736 '9903 

26 '9239 '9405 '9572 '9739 '9905 

27 '9242 '9408 '9575 '9742 '9908 

28 '9244 '9411 '9578 '9744 '9911 

29 -9247 '9414 -9580 '9747 9914 

30 9280 9417 '9583 '9750 '9917 

31 '9253 -9419 '9588 -0753 9919 

32 '9255 9422 '9589 -9756 '9922 

33 '9'5S 9425 -P592 '9758 9925 

34 '9201 9428 -9594 •0761 9928 

35 '9264 -9430 '9597 9764 '9930 

36 -9267 -9433 '9600 -9767 *9933 

37 '9269 S438 -9603 -9769 9936 

38 -f'272 '9439 ’9605 -9772 '9939 

39 '9275 -9442 '9608 -9775 '9942 

40 '9278 '9444 '9611 -0778 '9944 

41 ’9280 '9447 -9614 0780 *9947 

42 -9283 9450 -9617 '9783 '9950 

43 9286 9453 '9619 '9780 '9953 

44 '9289 -9455 '9622 -0789 '.<955 

45 '9292 '9458 9625 *9792 -9958 

46 '9294 - 9461 9628 '9794 -9961 

47 '9297 '9164 '9830 '9797 '0964 

48 '9300 '9407 9633 '9800 -9007 

49 '9303 ’9469 '9638 ‘9803 *9909 

50 '93C5 '9473 '9639 '9805 '9972 

51 '9308 '9476 '96:2 -9808 -9976 

52 '93H '9478 '9644 '98U *9978 

53 '9814 9480 -9647 '9814 -9980 

54 '9317 '9483 '0650 '9817 '9983 

55 '9319 '9486 '9653 '9819 -9986 

56 '9322 '9489 '9655 '0822 '9989 

57 '9325 '9492 ‘9068 9826 '9992 

58 '9328 '9494 '9661 -9828 '9994 

59 9380 '9497 90G4 '9830 -9997 




TABLE VI*—-HOURS AND MINUTES AS PR ACTIONS OF A DAT 




TABIjE VI— 


Hours and Minnies as Fractions of a Bay— tout. 


i 

s 


Hours. 


Hours. 


a 


2 


3 


6 


O •0000000 /0410600 
X ■0006044 *0423611 

2 ’0013088 -0430555 

3 *0020833 0437500 

4 *0027777 -0444444 


•0833333 *1*250000 
0840277 *1256044 
•0847222 *1263888 
•0854166 *1270833 
•0861111 1277777 


O -1668660 *2083333 *2500000 ‘2916606 

1 1673611 *2090277 *2506944 '2923611 

2 “1680555 '2097222 '2513888 *2930555 

3 *1687500 '2104166 “2520833 *2937500 

4 1694444 -2111111 2527777 *2941444 


5 “0034722 

6 ■0041066 

7 *0048611 
S *0055555 
9 *0062500 


0451388 0868055 -1284722 
*0458333 *0875000 *1291666 
*0465277 *0881944 *3298611 
0472222 *0888*88 *1305555 
*0479166 -0895833 1312500 


5 1701388. -2118055 -2534722 '29513/8 

6 *1708333 *2125000 2541666 *2958333 

7 *1715277 2131944 *2548611 2:*05277 

8 *1722222 *2138888 “2555555 *2972222 

9 -1729166 -2145833 -2562500 *2979166 


XO -0069444 
XX -0076388 

12 *0083333 

13 *0090277 

14 -0097222 


•04861U *0902777 *1319444 
*0493055 *0909722 ‘1326388 
•0500000 0916606 -1383333 
*0506944 0923611 1340277 
*0513888 0930555 *1347222 


10 *1736111 

11 -1743055 

12 *1750000 

13 -1756944 

14 ‘1763888 


'2152777 “2569444 ‘29861X1 
-2159722 *2576388 *2993055 
2166666 2583333 3000000 
*2173611 *2590277 ‘3006944 
2180555 2597222 *3013888 


15 *0104166 0520833 

16 -01UU1 -0527777 

17 0118055 *0534722 

18 0125000 -0541066 

19 0181944 *0548611 


0937500 *1354166 
-0944144 -1861111 
•0951388 *1368055 
0958333 *1375000 
•0965277 *1381944 


15 -1770833 

16 “1777777 

17 *1784722 

18 -1791606 
19 -1798811 


♦2187500 “2604186 *3020833 
•2194444 2611111 *8027777 
•2201388 -2618055 3034722 
•2208333 “2625000 *3041666 
*2215277 *2631944 '3048611 


20 *0138888 *0555556 “0972222 1388888 

21 -0145833 0562500 0979166 *1395833 

22 0152777 *056944 1 0986111 ‘1402777 

23 '0159722 *0576388 *0993055 1409722 

24 -0166666 05S3333 ‘1000000 1416666 


20 *1805555 *2222222 *2638888 *3055555 

21 1812500 2229166 2645833 *3062500 

22 1819444 -2236111 *2652777 *3069444 

23 *1820388 “2243055 *2659722 3076388 

24 '1833333 “2350000 *2666666 *3083333 


25 -0173611 *0590277 

26 ‘0180555 -0597222 

27 *0187500 0604166 
20 0194444 *06U 111 
29 0201388 *0018055 


•1000944 *1423611 
'1013888 -1430555 
•1020833 1437500 
•1027777 -1444444 
1034722 3451388 


25 *1840277 

26 1847222 

27 *18? 4106 

28 1801111 
29 '1868055 


*2256944 -2673611 “3090277 
-2263888 *2680555 “3097222 
•2270833 -2687500 “3104166 
*2277777 2694444 *3111111 
•2284722 *2701388 *3118055 


30 *0208333 

31 0215277 

32 *0222222 

33 *0229166 

34 *0226111 


•0625000 1041666 -1458333 
•0631944 *1048611 *1405277 
*0638888 *1055555 ’1472222 
*004/833 -1002600 *1479106 
*0652777 *1069444 1486111 


30 -1875000 2291666 -2708333 *3125000 
2715277 -3131944 
•2722222 3138888 
2729106 3145833 
‘736111 “3152777 


31 

32 

33 

34 


•18S1944 “22 >8611 
•13888S8 2305565 * 
1895833 *2312500 
“1902777 *2319444 


35 -0243055 

36 *0250000 

37 *0256944 

38 *0203888 

39 *0270833 


•0659722 1076388 *1493055 
•0066606 *1083333 *1500000 
•0673811 ’U'90277 *1506944 
•0680555 *1097222 -1513888 
•0687500 -1104166 ‘1520833 


35 '1909722 *2326388 *2743055 *3159722 

36 -1916600 * 2338333 -2750000 “3166666 

37 *19236-1 *2340277 -2766914 *3173611 

38 “1930555 2347222 *2763888 -3180555 

39 1937500 2354160 2770833 3187500 


40 0277777 

41 -0284722 
40 *0291666 

43 -0298611 

44 0305555 


•0694444 *UmU -1527777 
•0701388 *1118055 1534722 
•0708333 -1125000 *154 666 
0715277 -1131944 1518611 
*0722222 1138888 *1555555 


40 1944444 *2361111 “2777777 “3191444 

41 -1951388 2368055 2784722 -3201828 

42 “1958333 *237500 > -2791606 “3208333 

43 -1965277 *2381944 “2798611 “3215277 

44 1972222 “2388888 *2805555 *3222222 


45 0312500 

46 *0319444 

47 -0326388 

48 *0333333 

49 “0340277 


•0729106 *1145813 -1562500 
0730111 1152777 *1569444 
•0743055 *1159722 *157638* 
0750000 1166660 -1583333 
*0756944 *1173011 *1590277 


45 1979160 *2395838 

46 -1986111 *2402777 

47 1993055 '2409722 

48 “2000000 *2416666 

49 “2C06944 '2423611 


■2812500 “3229160 
•2819444 '3236111 
•2826388 *3243056 
*2833833 3250000 
•2840277 3256944 


50 

51 


•0347222 -0763888 
*0354166 -0770833 


“1180555 “1597222 
*1187500 *1004160 
50 0361111 *0777777 '1194444 1611 111 
•1201388 *1*18055 
*1208333 *1625000 


53 

54 


•0368055 0784722 
•0375000 '0791666 


50 *2013888 

51 “2020833 

52 ‘2027777 

53 *2034722 

54 “2041666 


i5 0381944 0798611 
>6 '0388888 0805555 
i7 -0395833 *0812500 
;a *0402777 *0819444 
0409722 -0826388 


1*215277 “1631944 
•122222 2 -1688888 
•1224106 *1645833 
•1233111 *1652777 
•1243055 1659722 


8 


Hours. 

9 10 11 


. Seconds 
§ o? hours 


g as frao- 
iS tions of 
* a day. 


O *3333333 -3750000 *4166666 4583333 

1 3340277 -3756944 -4173611 -4590277 

2 *3347222 ’3763888 “4180555 *4597222 

3 “3354160 *3770833 *4187500 *4004100 

4 '3361111 *3777777 *4194444 4611111 


O 00000 
1 “00001 
2 * 0000 2 

3 06003 

4 “00005 


5 *3368055 “3784722 “4201388 '4618055 

6 *3375000 .3791060 *4208333 4625000 

7 “3381944 *3798611 *4215277 4631944 
a *3388888 *3805555 ’4222222 *4638888 
9 “3395833 *3812500 -4229166 *4645833 


5 “0OQ06 

6 00007 

7 *00008 

8 00009 

9 *00010 


10 *3402777 “3819444 *4236111 .4652777 10 '00015 

11 *3409722 *3826388 *4243055 4659722 H 00013 

12 “3416660 “3833333 *4250000 “466(5686 12 '00014 

13 '3423011 *3840277 -4250944 4073611 13 “00015 

14 -3430555 3847222 -4263888 *4680555 14 '00016 


15 “3437500 -3854166 “4270833 -4687500 15 *00017 

16 -3444444 “38611U '4277777 *4694444 16 *00018 

17 *3451388 '3868055 *4284722 *4701888 17 *00020 

18 -3458333 *3875000 *4291666 * 4708333 18 -00021 

19 “3465277 3881944 *4298611 *4715277 19 *00022 


20 *3472222 *3888888 *4305555 *1722222 20 *00023 
2 1 3479166 *3895883 *4312500 *4729366 2 1 00024 

22 -3486131 -3902777 4319444 -4736111 22 00025 

23 *3493055 *8909722 *4326388 *4743065 23 *00027 
24c *3500000 '3916666 *4333333 *4750000 24 *00028 


25 -3506944 3923611 *4340277 ‘4756944 25 *00029 

26 '3513888 *3930555 -4347222 ‘4763888 26 *00030 

27 “3520833 “3937500 *4354160 *4770833 27 ’00031 

28 *3527777 *3944444- *4301111 *4777777 28 *00032 

29 *3534722 3951388 *4368055 *4784722 29 *00034 


30 “3541666 *3958333 ‘4375000 *4791666 30 -00035 

31 “3548611 “3965277 *4381944 -4798611 . 31 *00036 

32 *3555555 *3972222 *4388888 *4805555 32 *00037 

33 3502500 3979166 -4395833 *4812500 3 3 00038 

34 -3569444 -3986111 ‘4402777 *4819444 34 *00039 


35 *3578388 “3993055 *4409722 *4826888 3 5 00040 

36 *3583333 -4000000 “4416660 *4833333 3 6 00042 

37 *3590277 4006944 *4423611 “4840277 37 “00043 

38 *3597222 *4013888 *4430555 -4847222 3 8 00C44 

39 -3604166 -4020833 '4437500 *4354106 39 “00045 


40 3011X11 4027777 *4444444 -4861111 

41 *3618055 *4034722 '4451388 -4868055 

42 “3625000 *4041666 *4458333 ‘4875000 

43 “3031944 “4048611 -4465277 4881944 

44 *3638888 *4055555 *4472222 ‘4888888 


40 -Q0046 

41 -00047 

42 '00049 

43 “00050 

44 00051 


3645833 *4062500 -4479166 4895833 
■3652777 *4069444 -4486111 *4902777 
3859722 -4078388 .*4493055 *4909722 

48 3666660 *4083333 *4500000 *4916666 

49 “3673011 *4090277 “4506944 *4923611 


45 

46 

47 


45 *00052 

46 00053 

47 *00054 

48 *00055 

49 “00057 


•2430555 *2847-22 *3263883 
-2437500 -2854166 *3270833 
*2444444 *2861111 *3277777 
•2451388 -2868055 *3284722 
*2158333 *2875000 “3291666 


50 -3680555 *4097222 4513888 4930555 

51 '3687500 *4104166 -4520833 “4937500 

52 “3694444, *4111111 ‘45*27777 *4944444 

53 - 3701388 “4118055 *4534722 *4951388 

54 *3708333 “41250:0 4541666 “4958333 


50 00058 

51 *00059 

52 *00060 

53 000Q1 

54 00062 


55 ‘2048611 *2465277 *2881914 -3298611 

56 2055555 “24722 22 *2888888 *3305555 

57 -2062500 *2479166 “2895833 3312500 

58 “2009444 *2486111 *2202777 '3319444 

59 2076388 *2493055 “2909722 “33268S8 


55 *3715277 “4131994 

56 -3722222 4138888 

57 '3729166 '4145833 

58 3736U1 “4152777 

59 “3743055 *4159722 


•4548611 '4965277 
•4555555 “4972222 
456?500 “4979166 
•4569444 “4986111 
4576388 “4993055 


55 “0°064 

56 00066 

57 00006 

58 “00067 

59 000S8 




TABLE VI.—HOURS AND MINUTES AS FRACTIONS OF A BAT 
TABLE VI —COfrt. 

Hours and Minutes as Tractions of a Day—cent 


0 

J 

m 


Hoar*. 


Hoars. 


Hours. 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


O *5000000 *5416666 *5833333 -6250000 
% *5005044 *5423611 *5840277 0256944 

2 *5013888 -54305>5 *5847222 *6263888 

3 *5020833 *5437500 '5374106 *6270833 


O '6666666 *7063333 *7500000 *7313668 

1 6673811 *700 277 7506914 *7923611 

2 *663J56>'7097222 *7513888 7*30555 

3 *6687500 *7104^0 *752 H3) *7937500 


O *8333833 *8750000 *9166066 >633383 

1 -8340277 -8756044 ‘9t736il ‘9590277 

2 8347222 ’8763888 9180555 *0597222 

3 8354166 8770833 *9187500 -9304165 


4 *5027777 *5444444 *5801111 6277777 4 *6594444 *7111111 7527777 7944444 4 -8301111 *8777777 *9194444 *9611111 


5 5034722 *5451388 *5808055 *6284722 

6 5041636 *5158333 *5875900 6*2.41036 

7 *604S6U ‘5465277 '5881944 *6298611 

8 *6055555 ’6472222 *5888843 6305*55 

9 *5062500 -5479106 *5895833 '6312509 


5 *6701385 *7118055 *7531722 79U388 

6 6708333 -7125000 *7511008 7958333 

7 ‘0715277 71319*4 754*611 7905 77 
3 *6722222 *713«8*8 *7555>55 7972222 
9 -6729166 *7145833 7562500 *7979106 


5 ’8368 n 65 878472 * *9201388 *9618055 

6 -8375090 *8791600 '9208333 *9625000 

7 *8381944 *8798011 >315277 *9031944 

8 '8388888 >805555 *922*2222 *9638*88 

9 -8395833 '8812500 *9229106 *9646833 


10 *5069i44 *54*6111 *6902777 *0319444 10 ’6736H1 *7152777 *7569444 *7986111 10 *8402777 *8819444 *9230111 9652777 

11 .6076318 *5493055 *6909724 '6326388 11 *6743055 .7159722 '7576388 *7*93055 11 *8409722 '8826388 *9243055 *9659722 

12 *5083333 *5500000 *5916666 *6333333 12 *6750000 *7166666 *75*i3i33 8000000 12 -8416663 '8833333 9250000 -9666000 

13 5090277 *5506944 5923011 *03*0277 13 ’6750944 ‘7173611 7590577 *8000914 13 ‘8423011 8840277 *9256944 -9073611 

14 *5097222 *5613838 *5930555 ‘6347222 14 >763888 '7180555 *759722* *8013888 14 8430555 *8817222 *9263b88 '9080565 

15 '5104160 *5520831 *5937500 *6354160 1 5 6770833 *718^500 .7604160 *8020833 1 5 '8137500 *8854166 ‘9270833 *9087500 

16 *5111111 *5527777 0914444 '6301111 16 ’0777777 *7194444 *7611111 *8027777 16 8441444 *8861.111 *9277777 *9694444 

17 *5118055 *5534722 ’5951388 0308055 17 ’6/84/22 ’7201388 '7018055 *8031722 17 *84V]388 8808 55 *92-4722 9701388 

18 *5125000 *5541006 *5958333 *637300(1 18 *6791666 *7208333 *7025000 *8011006 18 ’8458333 \S87*>000 ’9291066 *9708333 

19 5131944 ’5548611 ’5905277 *0381944 1 9 0798611 ’7215277 7631944 '8J48611 19 *8465277 *8*81944 ’9298611 ’9716277 

20 '5138888 5565555 *5972222 -0388888 20 ‘6805555 722222 i 7638888 *8055555 20 *8472222 ’8888888 *9305555 ’ 9722222 

£1 *5145833 ’6502500 5979103 *6395833 21 6812500 ’7229L00 *7045833 *8002500 21 ‘8479106 8895833 *9312500 *9729106 

22 *5152777 *5509444 59 61! 1 *6402777 22 -0819444 7236111 7652777 *8069444 22 *84*6111 '890277 ’9319414 ’9730111 

23 5159722 -5576338 5998056 '6409722 23 -0820388 *7241065 *765.1722 *8076388 23 *8493< 55 '8909722 *93263-8 *9743055 
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APPENDIX (i) 

THE VEDANGA JYOTISHA CALENDAR. 

(The substance of Sir S. Subrahmanyam Lectures delivered by the author 
for the Madras University in March 1916 .) 

Varahamihira, to whom we owe largely the beginnings of modern Indian 
astronomy as well as of modern Indian astrology, says in Brihat Samhita, 3, 2 :— 

asleshardhat dakshinam, uttarara ayanam raveh dhanisbthadyam 
nunarn kadacit asit: yenoktam purvasastreshu 
sampratam ayanam savituh karkatakadyam mrgaditascanyat; 
ukta bhavo vikritih; pratyaksha parikshanaih vyaktih. 

Translation. 

“ The southward journey of the sun is from the half of Aslesha; his north¬ 
ward journey is from the beginning of Dhanishtha: it was so at one time as 
stated in old treatises : now the dakshinayana is from the beginning of Karkataka 
and the other ayana is from the boginning of Makara, as may be plainly seen by 
the eye ” 

and in Panchasiddhdntika (translated by Dr. Thibaut and by Bapu Devasastri), to 
the same effect:— 

asleshardhat asit yada nivrittih kiloshnakiranasya ; 
yuktam ayanam tadasit: sampratam ayanam punarvasutah : 

In these two passages Varahamihira states that at one time Dakhinayana, or 
the summer solstice, took place when the sun was in the middle of Aileslia 
naksbatra, and Uttarayana or the winter solstice when the sun was at the begin¬ 
ning of Dhanishtha nakshatra, whereas in Varahamiliira’s own time, the Dakshi¬ 
nayana, “ as any one may see, ” so he says, occurred when the sun was in the 
beginning of Karkataka raii or Punarvasu nakshatra. Nevertheless, he says, the 
previous observations, recorded by ancient writers, were correct for their time: 
yuktamayanam tadasit. 

2. The ancient observation referred to by Varahamihira is obviously that 
recorded in the Vedanga Jyotisha, which, as we shall presently see, was just as 
ancient to Varahamihira as Varahamihira is to us ;in other words Varahamihira’s 
work stands at the centre of a period of astronomy whose span is 3,000 years, at 
one end of which we stand and at the other end the Vedanga Jyotisha. 

Description of the Vedanga Jyotisha .—The Vedanga Jyotisha, a set of rules for 
ascertaining the year, month and day and fraction of a day, is well known to 
Indian teachers and students of the Veda who learn and recite it as part of the 
Veda. It is obscure as to a good deal of its contents, and has not been translated 
iuto English, but it was edited by Weber,—see paragraph 4 below,—and practically 
the whole of it (about 35 slokas, with omissions) is given in Dikshit’s History of 
Indian Astronomy (in Mahratti). Nevertheless, no one has endeavoured to 
construct or reconstruct the Vedanga Jyotisha system as a connected and con¬ 
sistent whole, just in the way, for instance, in which we are now able to construct 
the Surya Siddhanta scheme of years, months and days for any period to which 
that system might be applied, currently, retrospectively or prospectively. 

3. Before Varahamihira’s time, only two methods of dividing the ecliptic were 
known to, and practised by, Indian astronomers. These methods were, first by 
the Htus or six seasons of the year, and secondly by the naksliatras or lunar man¬ 
sions, of which 27 (sometimes 28) are, as is well known reckoned in the Indian 
calendar. The nakshatras are a natural division of the ecliptic, because each 

of them, measuring ~ degrees = 13-J degrees, is the space travelled by the 
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moon along the stars in the course of a single day and night, so that a nakshatra 
is practically equal in length of time to a day and a night—see paragraph 27, 
page 7 of the text. 

4. The chief works of reference on the subject of the nakshatras are 

Weber’s two treatises in German {Die Vediscken Nachrichten von den Nakshatra, 
and TJeber den Veda Kalender namens Jyotisha), published respectively in 1860 and 
1862, which do not appear to have been translated into English. Dr. Thibaut’s 
monograph on Mathematics, Astronomy and Astrology in the German Encyclopaedia 
of Indo.Aryan Research, and the late Sankara Balakrishna Dfkshit’s Bharatiya 
Jygtisfaastra or “ History of Indiait Astronomy ” (published in Mahratti in 1896) 
are two other important works, dealing with nakshatras, which maybe mentioned 
in this connexion as still awaiting translation into English. In Macdonnell and 
Keith's Vedic Index, however, there are very good summaries in English of nearly 
all that is known at present about the ancient observations of nakshatras in 
vedic times. 1 

5. The Yaga of five years. —We have information from two or three ancient 
sources on the subject of the synodical system of the Vedauga Jyotisha. All of 
it comes to this, that once in a yuga of 5 years the sun and moon must return to 
the same position that they occupied at the beginning of the yuga, and that posi¬ 
tion is the beginning of nakshatra Dhanishtlid and Magha 6ukla 1. 

6. Difference between the sidereal and the tropical year. —We have to study 
with some care the meaning of the expressions “ a year ” and “ 5 years ” in this 
definition of a yuga. In the Yedahga Jyotisha period, the Hindus seem to have 
been acquainted with only one kind of year, viz., the tropical. The tropical year 
is not a difficult kind of year for us to understand, since the European year which 
we all observe, is a nearly perfect tropical year. “ Tropical year ” means the 
kind of year which brings back the same seasons after the same number of days. 
At present the summer solstice, when the sun reaches his extreme limit in Ms 
northern course, falls on June 22; and we know that on June 22 we in India may 
expect rain every year and with the rain cultivation begins. Similarly, on Decem¬ 
ber 22, when the sun is in the winter solstice or at his southernmost limit, we 
know that it is the coldest part of the year, and every year we expect the cold 
weather to return at that time and we are not disappointed. 

7. Now, we have in use in the Tamil country another kind of year, that is, 
one which begins at present on April 18 or 14, but which 50 years ago used to 
begin on April 11; and which 5u00 years ago, if any reckoning had been then 
kept, would have begun on 15 February (3102 B.C.) page 2, paragraph 4 of text. 
This year which at present imperceptibly gets away further and further from the 
tropical year, is called a sidereal year, and its initial day moves so slowly because 
every year the difference between it and the tropical year is only a few minutes 
of time ; about a gbatika. (See paper No. ii in this appendix — On luni-solar 
precession in Indian Astronomy.) It naturally takes a long time for this difference 
to amount to a month or to two months. 

8. Naturally, also, it took a long time for the ancient Hindus to understand 
the practical difference between the two kinds of years, and if we wish to enter 
into the details of ancient. Indian chronology, it is necessary that we should realize 
clearly the consequences of the confusion in their minds. When Varahatnihira 
says that in lvis time the return of the sun was from Punarvasu nakshatra or from 
Karkataka nisi, whereas of old the sun returned from the half of Ailesha nakshatra, 
and that this ancient observation was correct at that epoch, he gives us in fact a 
first glimpse of the effect of the precession of equinoxes, a phenomenon, however, 
as to which he himself was entirely in the dark. 

9. At present Dakshinayana, or the summer solstice, falls on June 22, 
and according to Table IY-C, Volume I of Indian Kphemeris, the sun’s mean 
longitude on 22nd June 1*16, or the 71st completed day of the Indian solar 
year, is 67'8 degrees or 681 degrees, if we include the equation. Now, 
since each nakshatra is 13} degrees in extent, it follows that the sun’s 
nakshatra, when he has attained 67*8 degrees of longitude, is past the fifth 
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nakshatra and in the beginning of the sixth or Ardra nakshatra. It is a simple 
sum in arithmetic, that when the sun’s n_akshatra at Dakshinayana was 
Ailesbardha or Sarpardha, i.e., the middle of Alesha, bis longitude must have 
been 113^ degrees (since the longitude of the commencement of Aslesha 
nakshatra is, by Eye-table S, page 156 supra, 106°, 40' and its end 1120°). 

10. Practical application of processional chronology. —We know from modern 
astronomy that the movement of the precession is 50" of an arc per annum 
to the west (see next paper in this appendix), or one degree for every 72 years. 
Accordingly, for the precession to have moved through an arc corresponding to 
the interval between 113$ and 67f degrees, i.e., 45 t t t degrees, it must have 
taken 45 T V X 72 = 547 X 6 = 3,282 years. Roughly, according to this calcula¬ 
tion, the Vedahga Jyotisha observation must have been made 3,300 years before 
A.D. 1916, i.e., about 1400 B.C. 

11. Limitations of processional chronology. —Now, supposing we had no 
information from Varahamihira himself as to when he lived, but only knew from 
his works that at the summer solstice in his day the sun was at 9J degrees and in 
Punarvasu nakshatra, whereas now he is in Ardra nakshatra and in 68 degrees 
longitude, we might argue that the difference between these longitudes, i,e., 
22 degrees, multiplied by 72, i.e., 1584, would give us the number of years before 
A.D. 1916, when Varahamihira lived. The result would bo A.D. 832, or circa 

A. D. 300, whereas Varahamihira actually wrote about A.D. 550. Allowing the 
same proportion of error for previous epochs, the antiquity of the Vedahga 
Jyotisha observation, noted above in paragraph 10, may also have to be reduced by 
250/1620, i.e., T s 7 ; in other words, from 3,300 years to 2,792 years before now, i.e., 
from B.C. 1400 to B.C. 850. Using the precessional factor of modem astronomy, 
one degree for 72 years, Mr. Tilak in his Orion , and Professor Jacobi in an article 
first published in a German scientific journal and reproduced in the Indian Antiquary 
for 1894 (page 158), simultaneously declared that the Vedahga Jyotisha preceded 
Varabamihira’s time by 1896 years, and that there was a still earlier period when 
correct astronomic observations had been made in India, and that was when the 
Vernal Equinox was in Mrigaiira nakshatra, longitude 53°, 20', instead of in 
AsvinI, 0° longitude, as in Varahamihira’s time, and that that epoch must have 
preceded Varabamihira’s own epoch by 53$ X 72 = ICO X 24 = 8,960 years, i.e., 
that the observation was made, and the Veda in which it is supposed to be 
alluded to, was composed (not written, because writing came long after), about 

B. C. 3500, i.e., 5,400 years before now. This period also may have to be cat 
down by 2/13, 5,400 years being reduced to the tune of 900 or 1,000 years, and 
the vedic antiquity brought down from B.C. 3500 to the region of B.O. 2600. 
The latter date more nearly approximates what we might call the philologist’s 
vedic period (according to Max Muller, Weber, MacdonnelPs Ind. Lit., 1909, 
page 11, etc.), as distinguished from the astronomers’ vedio period. 

12. In the controversy which raged in the pages of the Indian Antiquary 
round the speculations of Messrs. Jacobi and Tilak referred to above, it does not 
seem to have been noticed that what we have called precessional chronology or the 
system of reckoning past years at the rate of 72 years to a degree of precession is 
apt to fail under certain conditions. We said, in paragraph 9 above, that if at the 
present day we tried to make a statement like what the author of the Vedahya 
Jyotisha and Varahamihira respectively made regarding the date of return of the 
sun to the.south in his annual course, we should say, following our principal guide 
in these matters, the Surya siddhanta, that the sun returned on June 22 when hie 
mean longitude was 67 - 8 degrees. We would make the statement that the sun 
returned southwards on June 22 by observing the solstice with onr own eyes, 
whereas we would make the statement that his longitude then was 67 6 degrees by 
calculating it from the first day of the Indian solar year 1916 A.D. (April 12*7605) 
when the sun, according to Surya siddhanta, attained 0° true sidereal longitude. 
But We know from paragraph 217 of the text (page 90) that owing to the sidereal 
error of Indian astronomy, the true sidereal longitude of the sun on April 12, 
A.D. 1916 (if by true sidereal longitude we understand the state of things which 
existed circa A.D. 530) was 3$ degrees and not 0°. Now the precession moves 
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degrees in X 72 = 240 years: and that is why we made a mistake of 
nearly 240 years when we attempted in paragraph 11 to calculate Varahamihira’s 
date by means of precessional chronology. And a similar mistake of greater or 
less magnitude, in proportion to the actual sidereal error, is likely to underlie all 
statements made by writers, ancient or modern, as to the sun’s mean longitude, or, 
which is the same thing, the sun’s nakshatra, at the time of the summer or of the 
winter solstice. We have to realize that the sun’s solstice may be found from 
direct observation, but the sun’s nakshatra would generally be determined by 
calculation from the day in the year when the sun is assumed to have reached 
0 degree true or mean longitude, and that any error in that day would affect the 
results of precessional chronology. 

18. The fundamental notion of the Yedanga Jyotishais that the Sun at winter 
solstice should be at Dhanishtha nakshatra, at the beginning thereof, and at the 
summer solstice he should have reached the middle of Sarpa or Ailesha nakshatra. 
The Vedanga Jyotisha or rather Garga Samhita, which embodies the same ideas 
but in plainer language lays down as follows :— 


Garga’s Scheme of the Calendar ( Dihshit ). 


— 

Uttarayapa=Winter solstice. 

Ilakshijjayaija ss Summer solstice. 
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14. Dr. J. Burgess in his “Notes on Hindu Astronomy ” (J.B.A.S. 1893), after 
making the observation that “ the figures give, for the moon’s sidereal revolution 
27*313433 days and for the synodical month 29*516129 days,” notes that for every 
19 years the 'synodical months according to the Yedanga jyotisha must be in defect 
by 3*399 days, while the sidereal months would be in defect by 2*093 days and the 
solar years themselves would be in excess by 14*084 days. Dr. Burgess concludes 
that the Yedanga Jyotisha betrays a “primitive and rough method of observation.” 
Similar remarks occur in the Vedic Index of Messrs. Maodonnell and Keith. 

15. Mr. Dikshit (page 89) quotes the following from Garga Samhita,:-— 

yada nivartate apraptah Sravishtham Uttarayane, 
aslesham daksbine (a) praptah tada vidyan mahadbhayam. 

“ When the sun turns back without having attained $ramshthd in his north¬ 
ward journey, or without having attained AUesha in his southward journey, then 
know that there will be a great disaster.” 

Clearly, in Varahamihira’s time, according to his own statement (para¬ 
graph 1 supra"), the sun was so far from having attained Sravishtha and ASlesha at 
his winter and summer solstices respectively, that the solstitial turning took place 
fully 23*20° before Sravishtha and Aileshardha. Evidently, therefore, the above 
passage in Garga, if Garga was a real author, must have been composed at a time 
when the Sun was still visiting Dhanishtha and Aslesha at the two solstices and 
before there was any likelihood of his turning back without visiting them. At the 
same time, the passage indicates that this contingency was feared in Garga’s time 
either because something similar had happened before, that is, the Sun had, in 
still more ancient times, been in the habit of visiting the nakshatra Satabhishaj or 
Purva Bbadrapada before turning north, but a change had taken place in this 
respect which change had been marked by great disaster ; or because the change 
or tendency to change had already begun to operate. A third inference may with 
some certainty be drawn from the passage, namely, that there was not even a 
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suspicion that the gradual shrinking of the Sun’s path was in the order of nature ; 
in other words, we may infer that the nature and effeet of the precession of 
equinoxes was not then perceived. 

16. We know that the V edahga Jyotisha was still the current system at the 
time of Kautilya’s Artha&astra which seems to have been composed about 300 B.C.; 
but at that time the Sun’s solstices must have been at points which, by modern 
calculation, could have been only 11 degrees to the east of their positions in 
Varahamihira’s time; that is, already by 300 B.C. there was no sign of the Sun 
entering either Aslesha or Dhanishtha nakshatra at the solstices. The time when 
the abortive return of the Sun became first noticeable must have been when his 
solstices were about 20 degrees to the east of where they were in Varahamihira’s 
time, i.e., 20x72=1,440 years before his time, or about 900 B.C., provided (as 
observed in paragraph 12 supra) there was no sidereal error. At that time the sun 
at summer solstice would have just fallen short of Aslesha and would have turned 
south at 110 degrees instead of at 113 degrees (the middle of Aslesha) ; and he 
would have turned northward at 290 degrees, instead of at 293°, 20' (Dhanishtha) at 
winter solstice, i.e., 3 degrees short of (Dhanishtha) or Sravishtha. We may hence 
infer that the Vedanga Jyotisha must have been current before 900 B.C. (pro¬ 
vided always there was no sidereal error), and that it continued to be current 
almost till Varahamihira’s time. If there was a sidereal error of the same sign 
and quantity as the modern sidereal error (•002361 degree per annum, vide page 90 
of text), then the date 900 B.C. would have to be made proportionately later. 

17. If, to be on the safe side, we suppose the Vedanga Jyotisha was current 
for even 600 years before the Christian era how did it happen that the primitive 
and rough method adverted to by Dr. Burgess (vide paragraph 14 supra) did not 
land its followers in confusion and disaster? Since, as he points out, after 19 
years, tithis under the Vedanga Jyotisha must occur 3f days late, it must follow 
that after 19 years people would either have kept new-moon day when a moon 3 
days old was shining in the sky or have given up the Vedanga Jyotisha altogether. 
Again it is probably unheard of that any people, however primitive, who follow 
the lunar calendar, would be so regardless of lunar phases as to keep full-moon 
when the moon was in the fourth day of her waning. 

18. In handling such a system as the Vedanga Jyotisha, we must first of all 
assume, as an axiom, that no material deviation from the actual recurrence of 
tithis and nakshatras was contemplated under it: otherwise, the whole scheme 
was bound to collapse in 20 years. The scheme was intended to be worked in 
such a way that once in 5 years Magha 6ukla 1 should coincide with “ moon in 
Dhanishtha nakshatra ” and “ Sun in Dhanishtha nakshatra ” at the time of TJtta- 
rayana. Such schemes in substance are found all over the world. A scheme of 
this description is called a tied lunar calendar; i.e., a lunar calendar so constructed 
that it may periodically fall into line with the solar year. The Jews and the 
Greeks, among ancient nations of whose calendars we have precise information, 
had each of them a tied lunar calendar, but without the special Indian detail of 
nakshatras. In all such calendars the essential thing is that the recurrence of 
lunar tithis , as we call them in India, or lunar phases as they are called in Greek, 
should correspond to actual fact; and in India, under the Vedanga Jyotisha as 
well as under the later Surya siddhanta, which we now observe, there is another 
tie, that of the nakshatras whose aotual recurrence also the calendar should 
faithfully represent. Such a calendar is subject to a very ready and natural test, 
because the scheme of tithis can be tested every fortnight by comparison with 
the full moon and the new moon : there may be an error of a single day, the first 
phasis or appearanoe of the -moon after she has become new being for instance 
declared by the calendar a day too late or a day too early, but the error would 
never be permitted to exceed a single day, and would be rectified by dropping a 
tithi in the count, which we now call a Icshaya tithi, or by adding a day to the lunar 
month, making it consist of 30 instead of 29 tithis. The advantage of the Indian 
nalcshatra system is that it provides a safeguard and a remedy against an error of 
even a single day which might occur, as just shown, under a pure tithi system. The 
moon covers a whole nakshatra space of 13^ degrees in the heavens in the course 

98 -a 



APPENDIX (i) —THE VEPANOA JYOTISHA CALENDAR 



of a single day ; and if the calendar shows her to be in a nakshatra different from 
that whTch she actually occupies, we do not want to wait until new moon or 
until full moon to discover the error, and could rectify it at once by dropping a 
nakshatra or by prolonging the duration of a nakshatra. 

10. The only difference between such a system and the present Surya 
siddhanta system is that under the latter the computation is so perfect that 
agreement between lunar phases or titbis and the daily lunar motion among the 
nakshatras is secured without the need of adjusting it from month to month by 
ocular observation, pratynlcsha patikshanaih - But supposing an adjustment was 
necessary under the Vedahga Jyotisha, it was effected without any practical 
trouble and the calendar was effectually safeguarded from error just as it is under 
the present system. Such adjustments in the Jewish and Muhammadan calendars 
are effected by a kind of judicial process, upon the ocular testimony of persons 
who declare on oath that they have seen the first crescent or lunar phasis on a 
particular evening (see Text," page 70, paragraph 163). 

20. The same remark applies to the connected solar calendar of the Vedahga 
Jyotislia, though here the correction may have had to bo deferred for a longer 
period ; but here again, in the long run, there could have been no material devia¬ 
tion from solar phenomena. The ancient Indians of the Vedahga Jyotisha period 
kept two distinct reckonings of the sun’s motion, although they were unconscious 
of the distinction. They noticed the four principal stages of the sun’s motion, 
the summer and winter solstices (dakshinayana and uttarayana) and the two 
equinoxes (vernal and autumnal, called Vishn), especially the solstices, and they 
also noticed the nakshatra occupied by the sun from fortnight to fortnight, just 
as they noticed the nakshatra occupied by the moon from day bo day, and the 
palcsha or half lunar month from fortnight to fortnight. The sun moves through 
a nakshatra space in 13*528013 days, according to modern European astronomy, 
audin 1:1*523102 days according to the second Surya siddhanta. Although we 
cannot visibly see the sun occupying a particular nakshatra space by day, we 
know from the nakshatra coming to the zenith at midnight that the sun must then 
be in a nakshatra 180 degrees removed from the zenith nakshatra ; so that, if we 
have previously mapped out the ecliptic into 27 nakshatra spaces (whether equal 
or unequal does not matter for our present purpose), we should know, from the 
zenith nakshatra at midnight, what nakshatra the sun was in at that moment ; and 
since the nakshatra space or any part of it can occupy the zenith for only 13£ 
days, it follows that an error in the calendar regarding the sun’s position among 
the nakshatras can be detected after 13| days, in any case after 27 days, or after 
the sun has done two nakshatra spaces. We have an illustration of this method 
of observation in tho Tamil anthology, Purananuru (selection No. 229), which 
says that the nakshatra Purva Phalgiini (long. 133*0°) was on a particular day 
declining from the zenith at midnight, which means that the sun was then past 
}33°+180 o =313° longitude, in other words, that it was then solar 'Panguni- 
Kumbha month. 

21. We may say a word about the tied lunar year, as now observed in India. 
Neglecting for the moment the solar year and solar months observed in the Tamil 
country, what takes place over the rest of India, is this. The lunar year is tied to 
the solar year, but it is tied loosely, that is, in such a way that the lunar year may 
begin from 1 to 29 days before the solar year, but it must begin before the solar 
year and within one month before the commencement of the solar year. 

22. similarly, although the Vedahga Jyotisha says that 5 years should consist 
of 1,830 days, or o2 synodical months, or 61 sidereal months, it did not mean that 
any extensive deviations from the actual solar and lunar phenomena should 
be permitted for the sake of the 1,830 days. What actually took place under the 
Vedahga Jyotisha may be ascertained by studying the actual decursus of solar and 
lunar phenomena uuder such a system over a long series of years. 

23. Tables A and B giving this information for periods of 5, 30, 35, 160, 315, 
480 and 540 years are appended below. The figures for the first 30 years are simply 
those for the years A.D. 1897 to A.D. Iy27 extracted from **Indian Ephemeris, 
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A.D. 1800 to A.D. 2000.” It will be seen that on 2nd February 1897, the first year 
-of the first cycle of five years began, as required by the Yedahga Jyotisha, on 
Magha sukla 1 with the sun and the moon in nakshatra Dhanishtha. Every year, 
up to and exclusive of 1926, contains 365, 356 or 367 days, so that by the end of 

29 years the sun at winter solstice has advanced 29 days from the point whence 
he started in 1897. In the last year 1926 if, as usual at the end of every cycle,, 
an adhika month we-© inserted, the sun would be found to have passed from 
Dhanishtha into Satabhishaj and from Satabhishaj into Purva Bhadrapada. If, 
on the other hand, the usual adhika month was not added at the end of the sixth 
yuga of five years, a new yuga would begin on 3 February 1927, Magha sukla 1, 
when the moon was in Dhanishtha and the sun’s longitude at sunset would be 
'292 degrees, that is, practically, the beginning of Dhanishtha. Seeing that the 
indispensable-rule was to begin anew cycle on Magha sukla 1 with the sun and 
moon in Dhanishtha nakshatra, and it was not and could not be an indispensable 
rule to have 366 days to a year, this course would have suggested itself to the 
astronomers and almanac framers of the day automatically in any period of 30 
years or six vugas under the Vedanga Jyotisha ; by “ automatically ” we mean, 
quite naturally, and without deliberately infringing any of the rules of the 
Vedanga Jyotisha. In this sense we need not call the procedure a correction, 
because a correction is a deliberate innovation. Our illustration in Table A, page 
14, applied to a 30-year period, shows that the rule about, reckoning 366 days to a 
solar year has to be subordinated io practice to the rule about beginning every 
mew cycle with Magha liukla 1 when the sun and moon should both be in I)ha~ 
nishthd. A glance at the Indian Ephcmeris for the 30 years A.D. 1897 to A.D. 
1927 (Table A, pages 454-55 below) will show that even during the course of the 

30 years the year is occasionally one of 365 days and sometimes 867, and we should 
realize that in the Indian calendar at all times, including our own, the length 
of the year, whether lunar or solar, cannot be restricted to a certain number of 
integral days. We are accustomed now-a-days to the European calendar which 
is tied fast to the New Style, just as it was tied fast for 1,600 years before to the 
Julian or Old Style, while its months January to December are very loose; in fact 
the months correspond only roughly to the passage of the sun through each 
successive sign of the zodiac, or for the matter of that, through the successive 
constellations of the zodiac. The sun enters the signs about the 21st of each 
month and the constellations at the present time about the 15th of each month, but 
the European system of solar months represents neither the entry of the sun into 
the signs of the zodiac, nor his entry into the successive constellations of the 
zodiac or nakshatras. 

24. The Surya siddhanta system at present observed all over the country 
and the V edahga Jyotisha, which preceded the Surya siddhanta and which 
appears to have been observed for an equally long time, and over an equally large 
■extent of country, both lay stress on the precise ascertainment of the days of new 
moon and full moon and »f the intermediate tithis or stages, and they also lay 
stress on the nakshatra which the moon occupies each day. They do not, and 
could not, play fast and loose with the moon’s phases and the moon’s nakshatras. 
They do not seem to have been, or to be, equally precise about the number of 
integral days to be reckoned to a year. The Surya siddhanta only stipulates that 
the lunar year shall begin 1 within 29-| days before the Mesha sankranti, while 
"the Yedahga Jyotisha stipulated that the year should begin at uttarayana, i.e., 
at or after winter solstice when the sun should have at least reached Dhanishthd 
nakshatra. 

25. A period of 15 years would have been enough to show the calendar makers 
npder the Yedahga Jyotisha that after that period, i.e., after only three yugas of 
five years each, the sun would be 13 or 14 days past Dhanishtha when he reached 
winter solstice. * It is an inevitable postulate under a scheme like that of the 
Yedahga Jyotisha where so many coincidences are necessary for a cycle of five 
years, viz , (1) Magha sSukla I, (2) Moon in Dhanishtha, (o), Sun in Dhanishtha, and 
^4) Sun in winter solatire. that some of the mutual concomitants must be regarded 
&s indispensable and the others must be treated somewhat loosely. That the 
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moon should be in Dhanishtha and that the day or tithi should be Magha 4ukla 1, 
were no doubt regarded as indispensable items, and in fact the length of a cycle 
was fixed at 1,830 days with full knowledge that that was the whole number of 
days constituting 62 synodical and 67 sidereal months, respectively (1,830*896 days 
and 1,830*552 days), and with equally full knowledge that it did not correctly 
represent five tropical years, that is, five returns of the sun to the same solstice. 
A tropical year, according to modern astronomy, consists of 365*2422408 days. 
Five such years would be completed in 1826*211204 days, that is, 4f days short 
of the period necessary for the completion of 62 synodical months. We might at 
first think it strange that the framers of the Vedanga Jyotisha calendar should 
have been so ignorant or so careless as to perpetrate an error of 4f days for every 
five years, or nearly one day for every year, and .this is what Dr, Burgess and 
other writers on the subject have assumed. But the error is so palpable that we 
are driven to conclude that there was some explanation which is not on the 
surface. We shall find a satisfactory explanation if we view the matter from a 
practical standpoint. For their purpose, it was necessary to observe the return 
of new moons and full moons and it was also necessary to observe the inter¬ 
mediate tit.his and nakshatras of the moon very strictly. By “ strictly,” we do 
not mean that they allowed for the moon’s anomaly, which at that time they seem 
to have been unaware of, but they evidently saw to it that the calendar brought 
out the mean tithis and mean nakshatras correctly. Accuracy in these respects 
was sufficiently assured by a cycle of 62 lunar synodical months and 67 lunar 
sidereal months. An excess of one day per annum in the solar year meant the 
movement of the sun through one nakshatra space in excess of 360 degrees once 
in 13| years and in 30 years the excess would be two nakshatra spaces. We 
must assume, though we are not so told, that a system which was current for at 
least 1,000 years made some provision to guard against an error of two nakshatra 
spaces in the suii’s position accumulating after barely 30 years. 

26. The Vedanga Jyotisha scheme supposes the insertion of an adhika or 
intercalary lunar month in. the middle of the third year and at the end of the fifth 
year of every yuga. This intercalation was necessary, since otherwise the sun 
would not reach at the end of the first five lunar years of 12 lunar months each, 
the nakshatra whence he started. But if at the end of six yugas or 30 years the 
sun was already in the nakshatra from which he had started at the beginning of 
the first yuga without the need of intercalating a lunar month, then obviously it 
was not necessary to intercalate the second adhilca month at the end of that 
yuga. The principle, now observed under the Sfirya siddhanta, of inserting an 
adhika month only when necessary to bring the sun to his expected nakshatra must 
have been observed at least to this extent under the Vedanga Jyotisha. 

30 true tropical years (modern) = 10,957*27 days. 

30 true sidereal years (modern) = 10,957*69 days. 

371 synodical months (6 X 62 less 1) — 10,955*85 days. 

At the end of this latter period the sun would be 1*84 days short of the 
nakshatra from which he had started on his first yuga. In five cycles of 30 
years each or 150 years, the sun would be 5Xl*84 = 9*2 days short of the 
nakshatra from which he is assumed to start at the beginning of each five year 
period. This deficiency would be made up, however, at the end of two more 
yugas of five years each when the sun would have been 2x4*64=9*28 days further 
on his nakshatra-path than he had been at the beginning of the yuga following 
150 years. 

27. The net result, as we may see more precisely from the printed Table B, 
page 456 below, was that the Vedanga Jyotisha year, by the natural and spontane¬ 
ous device of dropping the adhika month when it was not required, that is, at least 
once in 30 years, could, after 160 years, be converted in practice into a true 
modern sidereal year*, not differing from the latter up to four decimal places. 

28. Comparison with the Julian and Gregorian Calendars .—The Julian calendar, 
as modified by Pope Gregory XIII, established a standard of acouracy by counting 
365 days to a year, and making the requisite periodical adjustments by (1) adding an 
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•extra day for every four years, and (2) dropping these extra days three times in 
the course of 400 years. The Vedahga Jyotisha attained the same end by treat¬ 
ing every year as a year of 366 days and making the necessary adjustments once 
in 30 and once in 4H0 years. In the case of the Julian and Gregorian calendars, 
the reforms had to be carried out by statute, or by papal bull; in the case of the 
Vedahga Jyotisha the reform operated in virtue of the very necessities of the case, 
viz., the necessity of bringing the sun up to Dhanishtha nakshatra (once in 480 
years) and the necessity of bringing him back to nakshatra Dhanishtha once in 
30 years. 

29. It thus happens that 30 years’ and 160 years’ cycles are also nearly perfect 
cycles of nakshatra or sidereal months under the Vedahga Jyotisha system. 
For, the 30-year period or 371 synodical months, or 10,955*85 days comprise 
401 complete sidereal months less *14 of a day—see printed Table A (page 455); 
vrhile the 160-year period or 58,441*03 days contain 6,417 sidereal months less 02 
of a day. This shows that at the end of the periods in question the moon as well 
as the sun would enter its original nakshatra, Dhanishtha. 

30. We have made the calculation on the assumption that the correct modern 
or Surya siddhanta periods for the synodical month and sidereal month were 
observed under the Vedahga Jyotisha, and we are justified in doing this, because 
the Vedahga calendar had continually in sight the lunar phases and the nakshatras 
of both sun and moon. It might go wrong occasionally by a tithi or a nakshatra, 
hut it would be set right at once by comparison with the heavens. 

31. It is otherwise with the Vedahga tropical year, because the Vedahga 
Jyotisha astronomer had not the same opportunity and the same practice of 
frequently setting right his calendar with reference to the sun’s nakshatra. There 
was nothing absolutely to prevent his doing so, because he could ascertain the 
sun’s nakshatra by watching the nakshatra which came to the zenith at midnight 
(see paragraph 20 supra), but if he made a correction in the sun’s nakshatra 
before a synodical or sidereal month became complete, the sun’s movements 
would cease to keep pace with those of the moon, and the jyotishya (or astronomer) 
ran the risk of disturbing the daily lunar reckoning which in his estimation was 
of far more importance than the solar reckoning. Therefore, before making a 
correction in the solar reckoning, he would wait until the lunar reckoning- was 
brought up by at least one complete circuit. We saw above that he probably 
adopted this plan once in 30 years. He may have effected the correction at other 
times, but the point is that whatever corrections icere effected would he reducible to 
this standard. 

82. This leads us to the second reflection. If after 160 years, and by virtue 
of corrections made every 30 years, the Vedahga Jyotisha year was brought to the 
same standard of accuracy as a modern sidereal year, whereas what that system 
was in search of, though unconsciously, was a tropico-sidereal year, then like the 
Julian year, the Jyotisha year also needed a Gregorian reform. Precisely so: 
but before we mention the reform, it will be instructive, and it will serve to test 
our knowledge of first principles, to realize what exactly were the difficulties 
which confronted the Vedahga Jyotisha astronomers after 480 years. 

33. In the first year after the lapse of 160 years, the sun and moon had to be 
in nakshatra Dhanishtha at uttarayana or winter solstice. We have seen that 
after 160 such years as we have supposed, the moon would exactly reach nakshatra 
Dhanishtha. For the sun to reach exactly Dhanishtha as in year 0, it would take 
by modem astronomy, 160x365*236354 = 58,441 02 days. 

For the sun to reach exactly uttarayana, it would take 160 tropical years 
(modern) = 160x365*2422408 = 58,438*76 days. 

We saw above that the cycle of 160 luni-solar Vedahga years would be 
completed in 58,441*03 days. 

Difference between 160 Vedahga years and 160 true tropical years, 2*26 
days. 

Difference between 160 Vedahga year3 and 100 true sidereal years, *01 day 
or 15 minutes of time. 
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That is, after 160 years, the Vedahga Jyotisha astronomer would announce 
the sun as entering nakshatra Dhanishtha on the exact day on which this entry 
would take place according to modern astronomy, with a difference of only 15 
minutes of time, and he would be thinking of proclaiming the advent of uttarayana, 
or winter solstice at the same moment when, however, the sun would have 
turned back from the solstice and have done 2J- days on his northward journey, 
instead of merely starting just then on that journey, as prescribed in the Vedanga 
scheme. If he noticed the latter phenomenon, namely, the acceleration of the 
solstice, for really it was such, the jyotishya or astronomer would have become 
aware that the sun had done that which Garga had predicted would be the 
forerunner of disaster (page 446, paragraph 14 supra), viz., he had turned on his 
northward journey days before reaching Dhanishtha. After 12 times 160 years, 
or 1,920 years, the divergence between the nakshatra and the solstice and the 
probability of impending disaster would become quite patent, because by then the 
sun would have turned back from the solstice some 27 days before either Magha 
6nkla 1, or the official uttarayana was announced, although the official almanac 
would correctly represent the sun as having just reached Dhanishtha. The error 
was corrected in Varahamihira’s home by finally abandoning the solstitial or tropi¬ 
cal year for purposes of civil reckoning and adopting the sidereal year instead. It 
will be shown in the next paper that this change of practice must have been 
adopted with reference to A.D. 532 as an epoch or new starting point. 

34. We might similarly compare the state of things under the Yedanga 
Jyotisha after 30 years. 

The sun’s return to winter solstice would be accomplished in 30 tropical 
years = 10,957-267 days. 

30 true sidereal years which would bring back the sun to nakshatra 
Dhanishtha = 10,957-691 days. 

Difference, -42 of a day. 

30 Yedanga Jyotisha years or 371 synodical months (vide paragraph 
26 supra) which were expected to bring back winter solstice and nakshatra 
Dhanishtha, according to Jyotisha reckoning, would take 10,955*85 days. 

35. We are now in a position to understand the statements made by Varaha- 
mihira iD regard to Vedahga Jyotisha. He says that in his time the sun’s- 
longitude at summer solstice was in the Karkataka r§6i (90 degrees) while his 
longitude at winter solstice was in Makara. rafii (270 degrees) ; that formerly the 
solstices were in the middle of Adlesha (113 degrees, 20 minutes), and the 
beginning of Dhanishtha (290 degrees, 20 minutes), and that these positions were 
correct at that time. It is inferrible from this passage that though the Yedanga 
Jyotisha still assigned the same longitudes as before (ASIeshardba and Dlianish- 
thadi) to the sun at the two solstices, these positions were no longer correct,, 
in V avahamihira’s time “as any one might see with his own eyes ” (pratyakeha 
parikslianaih). 

36. We have seen that taking a long period of 160 years the Vedahga 
Jyotisha was probably correct as to the length of the sidereal year, the 
length of the synodical month and the length of the sidereal month, in 
other words, that when it said that a yuga of 5 years should begin with 
Magha 6uklal at the winter solstice, with the sun and moon in nakshatra Dhauish- 
tba, all these items, except as to the solstice, came out quite correct once in 360 
years, and that in the opinion of Varahamibira, the solstice was also correctly 
recorded by the Vedahga Jyotisha at one time. What that time was would not be- 
a matter involved in doubt if we knew for certain that the equinox had moved 
through an arc equal to the interval between the beginning of Dhanishtha 
(293° 20') and the beginning of Makara (270 degrees), or which is the same thing,, 
and which we also bold on the authority of Varahamihira, between the half of 
iilesha. (113° 20') and the beginning of Karkataka rasi (90 degrees). Applying 
these intervals to the summer solstices, we may infer that when Varahamihira 
says the sun turned south in his time from Punarvasu nakshatra (80° to 
93° 20') he means that in his day the summer solstice was at 90 degrees of the sun’s ' 
longitude, i.e., in the last quarter or pada of Punarvasu ; first, because anything 
before 90 degrees would not be in Karkataka ra£i, where also he says the buu was- 


453 


APPENDIX (i) —THE VEDlNGA JYOTISHA CALENDAR 

at summer solstice in his time, and secondly because 90 degrees is the result of 
deducting 23° 20'from Asleshardha, 113° 20', the position in Vedanga Jyotisha 
But supposing the solstices in Varahamihira’s time were at 93 degrees and 273 
degrees, respectively, and these more ancient solstices, i.e., those under the Vedanga 
Jyotisha were at 113° 20', and 293° 20', respectively; the statements made by 
Varahamihira would still be strictly correct, although we cannot but observe that 
a longitude of 93 degrees would be correctly described by a lay observer as being 
in Pushya rather than in Punarvasu nakshatra. 

37. Supposing, for argument’s sake, that we took the full 23° 20' to be 
the movement of precession between the two epochs, that would not be accounted 
for except by conceding an interval of 1,680 years between Varahamihira and the 
Vedanga Jyotisha. We may determine Varahamihira’s epoch for our purposes 
as being A.D. 532 (See paper ii in this appendix, page 458, paragraph 7) according 
to Surya siddhanta methods, and we may do so on considerations independent of 
Varahamihira’s own statements, though his statements present no serious diver¬ 
gence from our determination. If so, the period of the Vedanga Jyotisha observa¬ 
tion may be safely taken as not later than A.D. 16S0 minus 531 = 1149 B.C., 
provided, as before, there was no sidereal error in the Vedanga Jyotisha calcula¬ 
tion of the sun’s mean longitude. 

38. The statement about the winter solstice being in Magha lunar month 
occurs in several ancient works. 

VedInga Jyotisha: verse 74. 

Prapadyete Sravishthadau suryacandramasa vudak 
sarpardhe dakshinarkastu magha sravanayoh sada. 

i.e., “ Uttarayanam takes place when sun and moon join in ^ravishtha at 
the beginning of Magha. In Sravana month at the half of Aslesha the sun has 
his dakshinayana.” » 

Gargasamhita (quoted by Dikskit) verses 4, 5. 
yada maghasya Suklasya pratipadi uttarayanam 
sahodayam sravishthabhih somarkau pratipauyatah 
tadatra nabhasah 6ukla saptamyam dakshinayanam 

sarparddhe krute yuktirn chitrayamcha ni^akare 

* 

“ When sun and moon join in Sravishthaor sukla 1 of Magha, it is utba- 
rayana, and then dakshinayana is on sukla 7 of Sravana mouth, when the sun is 
the middle of Aslesha and moon i8 in Chitra nakskatra.” 

Baudhayana Srauta Sutra (cited by Mr. Shama4astri in his Gavamayana). 

maghe masi dhanishthabhih uttarenaiti bhanuman 
ardhasleshasravanasya dakshine lipanivartate 

“ In the month of Magha the sun goes north, with the asterism Dhanishthas.; 
in the month of Sravana he returns south in the middle of the asterism Aslesha.” 

39. Probably the earliest reference to the fact that the winter solstice coin* 
cided with Magha sukla 1 is that in the Kaushitaka Brahmana (quoted from 
Weber in Mactlonnp.il and Keith's Vedic Index) which says that the solstice falls 
Maghasya. amuvasyayam. 

Probably again the latest reference to the Vedanga Jyotisha arrangement is 
to be found in Kautilya’s Arthatiastra, whose date has been placed by Dr. Fleet 
as well as by Mr. K. V. Bangaswami Ayyangar about 300 B.C. In the Arthd- 
Sastra the remark is made that the seasons from Hiira (Magha and Phalguna) are 
uttarayana, and those from varsha (Sravana and Proshthapada) are dakshinayana. 
Surely in 300 B..C. the winter solstice was not in the same nakshatra on Magha 
6ukla 1 as it had been in 1100 B.C.; but here again, if we reflect carefully on thp 
Indian practice when speaking of the calendar, we shall be convinced that the 
retention in the Arthasastra of the ancient solstitial coincidence was not unjustifi¬ 
able. 

40. To the Indian still, as in the Vedanga Jyotisha period, the essential 
thing is the lunar month and tithi and the moon’s nakshatra. During the 
currency of the Vedanga Jyotisha, there was a further preoccupation, that the 
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sun’s uttarayana should not occur before lie had reached Dhanishtha nakehatra. 
That uttarayana was announced late, i.e., a few days after the sun had turned 
north, provided he had reached nakshatra Ubanishtha, was a matter of little conse¬ 
quence. It is outraging the common sense of the people who constructed the 
Jyotisha to suppose that they did not know that in a 5 year period of 1880 days 
and 366 days to a year, the sun would not be entering into uttarayana on the same 
day each year, but must enter it a day earlier each year. Moreover, “ uttarayana” 
means the northward journey of the sun and not merely his entry on the north¬ 
ward journey ; and provided the sun and the moon had reached their respective 
nakshatras at or before the commencement of the year, it did not matter if utta¬ 
rayana. in the sense of the entry into uttarayana, was some days past. 

41. We can account for a year of 366 days only on the supposition that a 
correction was made, though at long intervals, and we have seen that on the 
principles of the calendar, a correction would naturally suggest itself 
once at the end of every 30 years and again at the end of every 480 years. 
It may be that the first correction was made at the end of 35 or 40 years 
and the second correction at the end of 510 or 540 years. For Indian purposes, 
a correct sidereal year is, and was probably at all times, not excluding the 
vedic period, more useful than a correct tropical year. That it should have 
been so even during the period when a tropical calendar was in use may 
appear surprising, but the Vedic and Vedanga Jyotisha calendars were not 
tropical but tropico-sidereal. A strictly tropical calendar ivould very soon 
necessitate a deviation from the scheme of nakshatras for the different avanas 
in the different years of a yuga: Hindu usage abhorred any such deviation. 
Why they abhorred it is another question. Varahamihira says in his Brihat- 
samhita that if the sun should turn north without reaching Dhaniehtha it 
portends disaster to people in the north and if he turns south without reaching 
the half of ASlesha, he portends disaster to those in the south. This statement 
seems to establish 1) that the solstice had at some previous time actually got 
away from its then nakshatra and that the Vedanga Jyotisha then made a last 
endeavour to tie the solstitial sun firmly to the nakshatra Dhanishtha; (2) that 
men in those days did not, as we do now, expect the precession to move definitely 
at a certain pace every year, but that at long intervals of years they woke up 
dimly to the discovery that the solstices had got away somehow and unaccount¬ 
ably from their fast friends the nakshatras; (3) that "a divergence of a solstice 
from its nakshatra was noticed only when the nakshatra was not reached, not 
when the nakshatra having been reached, uttarayana was kept for civic and 
religious purposes a few days or even whole weeks late. 


THE VEDANGA JYOTISHA CALENDAR-TABUB A. 
Annuary for 30 years applied to the years AJD. 1897—A.D. 1927. 

Garga’s Scheme* of the Calendar (Dikshit). 



Uttarayana « Winter solstice. 

Dakshipayaijaw* Rammer solstice. 


Month and 

Run’s 

Moon’s 

Month and 

Sun’s 

Moon's 


tithi. 

nakshatra. 

nakshatra. 

tithi. 

nakshatra. 

nakshatra. 

1. Sainratsara 

Magha 6. 1. 

Dhanishtha. 

Dhanishtha. 

Srav. 1 7. 

£• Asiesha. 

Chitra. 

2* Parivat3ara 

„ 6. 13 . 

?» 

Ardra. 

„ b. 4. 

>» 

P. Bkadra- 

3. Idavatsara 

„ b. 10. 

r» 

! Anuradha. 

i. 6. 1. 

i* 

pada. 

A 6lesha. 

4. Annvatsara 

„ »• 7. 

it 

ASvinl. 

„ 8. 13. 

u 

P. Ashadha.. 

5. Idvatsara 

„ b. 4. 

»» 

Utt. Phalgunl. 

„ b. 10. 

>i 

Rohipl. 


r (]) A.D. 1897 February 2 Magha Suklp, 1 , Moon in Dhau. Sun in Dhanishtha, 


| (2) A.D. 1898 
1 ■{ (3) A.tf. 1899 
{ (4) A.D. 1900 
(5) A.D. 1901 


3 

4 

5 

6 


, 18 ’ 
hahula 10, 

Sukja 7, 
Bahula 4, 


Ardra. 
Anuradha. 
ASvinl. 

Utfcara Phalgunl. 
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(0) A.D. 1902 February 8 Magha Stikja 1, Mood in. DhanfohVna. 


(7) A.D. 1903 

(8) A.D. 1904 

(9) A.D. 1905 
C(10) A.D. 1906 


f(H) 
I (12) 


A.D. 1907 
(12) A.D. 1908 
1 (13) A.D. 1909 
(14) A.D. 1910 
J15) A.D. 1911 


r06) A.D. 1912 
| (17) A.D. 19)3 

4 ^ (18) A.D. 1914 „ 

I (19) A.D. 1915 

1(20) A.D. 1916 

fC21) A.D. 1917 „ 

! (22) A.D. 1918 

5 i (23) A.D. 1919 

| (24) A.D. 1920 

1(25) A.D. 1921 

r(20) A.D. 1922 

1 (27) A.D, 1923 „ 

6 V (28) A.D. 1924 

|(29) A.D. 1926 

L(30) A.D. 1926 March 


9 

10 

10 

12 

12 

18 

14 

15 

16 

18 

18 

18 

20 


21 

22 

24 

25 

25 

26 
28 
28 
28 

2 


(31) A.D. 1927 


w February 3 


4 . 18 ’ 
Bahula 10, 

&ukja 7, 
Bahula 4, 

Sukja 3, 
„ 13, 

Bahula 10, 
Sukja 7, 
Bahula 4, 

Sukja 1, 
j i 13, 
Bahula 10, 
Sukja- 7, 
Bahula 4, 

Sukja 1, 
» 13, 

Bahula 10, 
Sukja 7, 
Bahula 4, 

Sukja 1, 
» 18, 
Bahula 10, 
Sukja 7, 
Bahula 4, 

Sukja 1, 


1, 


Ardra. 

Anuradha. 

As viul. 

Uttara Phalgunl. 

Dhaniah|ha. 

Ardra. 

Anuradha. 

ASvinl. 

Uttara Phalgunl. 

Dhanishtha. 

Punarvasu (not; Ardra). 

Anuradha. 

Bharagl (not ASvigl). 

Hasfca (not Uttara Phalguni). 

Dhanishtha. 

Punarvasu (not Ardra). 

Jye8h$ba (not Anuradha). 

Bharnni (not A6vigl). 

Hasta (not Uttara Phalgunl). 

Dhaniahfhd* 

Piishya (not Ardra). 

Jyf'8ht-ba (not Anuradha). 

Bharupl (not A6riul\ 

Hasta (not Uttara Phalgunl). 

8a*abh. (not Phanishtha). 

NB .—Sun’s Long, on March 3 = 319® = 
nearly P. Bhad, (820°) not Dbanishtha = 
293 3°. 

Dbanishtha— 

ST.B.—Sun’s Long, on February 3 = 292°,i.e., 
practically, Dhonishtha (= 293*3°). 


30 Yeaes’ Cycle (Yedinga Jyoxisua). 

(1) 30 true tropical years (modern) = 10957-27 days. (305*2422408 d. a year). 

(2) 30 true sidereal years (modern) = 10957'69 days. (365-256354 d. a year)' 

(3) 371 syDodica! months (6 x62 less 1) = 10955*85 days. (Surya siddhanta, at 

29"530588 days per month). 

Difference between (2) and (3) = 1*84 days for every 30 years. 

(4) 401 sidereal lunar months (6 x67 less 1) = 10955*99 days. (SBrya siddhanta 

at 27"32167 days to each sidereal month). 

Difference between (3) and (4) = -14 of a day. 

• 480 Yeaes’ Cyct.e (Yedajtga Jyotisha). 

480 true tropical years (modern) = 175,316-275584 days. 

480 true sidereal years (modern) = 175,323-0432 days." 

480 Yedanga Jyotisha years (lbx371 months+1 month)==175,323*100956 
days- 

Difference between (5) and (7) =6-8'.-6 days. 

(6) and (7) = "057 day = 1 hr. 26' for 480 years,or 
10 seconds of time per annum. 

(5) and (7) for 1440 (= 3x480) years is 20-478 
days. 

6417 lunar sidereal months (16 x401-f 1 month) = 176,323*156 days. 
Difference between (7) and (11) = *05543 of a day. 


M 


93 


( 10 ) 

Conclusion (a) The Yedanga Jyotisha year would, in the course of 480 years, 
become a true sidereal year, differing from the modern true 
sidereal year by 208 palas for 480 years, or by less than half a 
pala or 10 seconds of time per annum. 

(b) From differences (9) and (12) it follows that after 480 such Vedanga 

Jyotisha years as are here supposed, the yuga of 5 years must 
begin once more with Magha 6ukla 1, the Moon in Dhanishtha, 
and sun in Dhanishtha. 

(c) From difference (10) it follows that a period of at least 1440 years 

must, other considerations apart, separate the commencement of 
the Yedanga Jyotisha era from Varahamihira’s epoch. 
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A. Total number of days in Synodical months com¬ 
posing each yuga, cycle or exuligmos. 

[Stirya Sid. Synod. nice. = 29 530588 days ] 

B. Total number of days at the rate of 365 2422408 
days to a tropical year (modern). 

C. Total number of days at the rate of 365*256354 
days to a Sidereal year (modern). 

B. Total number of days at the rate of 27*32166 
days to a Sidereal lunar month (modem). 

E Average No. of Ve<L Jy<>-Synodical month, 
days in i f •• ■■ Srfereal month. 

U3) >. » yea*’ 

N.B. — 1 . 'ihe averages are obtained by dividing the 
nearest integer in each column against A by total number 
of years or months as the case may require. 

2 . No. of decimal places to which each average is 
correct by modern standards is indicated by n cross bar. 


1880-90 

10,955-86 

12,786*74 

1826-21 

10,967 27 

12,78348 

1826-28 

10,957*60 

12,783-97 

1830-55 

10,955-99 

12,786*56 

29*53/3225 

27-32/835 

365/2000 

29-530/090 
27’3216/96 
366-2/0000 

29-53/118 
27*32/265 
386/*843 


9 

X 


58,441*03 

58.438*76 

58,441-01 

\ 

58.441*05 

29-53057/1 (mod. synodical month.) 
27-3216/45 (mod. sidereal month,) 
365*256/25 (mod. sidereal year.) 
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115,051-29 

115,055*64 

115,061-68 

295305/44 

27*321/64 

363*24/127 (modn, trop. yr.) 
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197,234*83 

197,230-81 

197,238*40 

197,235-36 

29-5306/183 

27*3218/51 

365 25 (A J ulian year,) 


Explanatory Note. 


The working- of the Yedanga Jyotisha calendar was very much like the working of the modern 
Indian calendar in that during the currenoy of a normal yupa of 5 years, i.e , a yuga beginning when 
the Sun as well as the Moon was in nakshatra Bhanishtba on Miigha sukla 1 , the lunar month of 
• Magha might begin any time from 0 to 29*50 -J&yg before the Sun had reached Dhaoishtha li (203^°), 
just as the modern lunar year (Chaitra prafcipada) begins at intervals varying from 0 to 29*5 days 
before the San reaches Asvir.adi or M 6 shadi (0°); but alter the expiry of the first normal yuga, the 
mouth of Magba would begin at varying intervals, from 4$ to 2 h£ days after the Suo had reached 
Dhanishtha nakshatra. A year in which the month of Magha was going to begin 29| days after the 
Sun had reached Dhanishtha -would be a year when the 62td month would begin with the San in 
Dhanishtha. In such a case all that was necessary to rectify the calendar was to drop the Adhika 
month, viz., the 62nd month and make the month of Magha begin at once, i.e., without being preceded 
by an Adhika month. This procedure would follow automatically front the very notion of an 
Adhika month. 

What is indicated in the Vedanga Jyotisha is only a first outline of the general calendar. We 
roust remember that at the time writing was not known and the rules had to be committed entirely 
to memory. As usual such rules were brief and apophthegmatic, laying down principles lather 
than formulae. 

It has not hitherto been suspected tirnt the rule about inserting an adhika month twice in the 
course of five yeais must have been subject to exceptions. A little reflection will show, however, 
that an adhika month had to be inserted only when necessary. Ifcjs clearly laid down in Kaut.flya’s 
Arthasasfcra that ngainst a month of 30 civil days the Moon loses £ day and the Sun gains £ day, and 
that when the difference between the Sun’s and the Moon’s movements amounts to a month, an 
adhika month is added. The deviation at any moment from the standard yoga could be measured 
by the Sun’s nakshatra, no deviation except, of a trivial nature being permitted in regard to the 
Moon’s titbi and the Moon’s naksharra. If the Sun’s nakshatra was 29 50 days short of Dhauistba, 
then an adhika month was added and the same consideration would lead to the converse rule 
(though this is not exprtssly stated) that if the Sun had reached Dhanishthadi 29f dajs before 
Magha snkja 1 , the lunar calendar should lose au adhika month. 

Examples are given above of different periods after which a rectification of the Vcdaoga 
Jyotisha calendar might have been effected by dropping or adding an adhika month, 


if ^ 0rtest which the error could have been rectified was 30 years or 6 yugns, 

JLltio, m °nth (synodic as well as sidereal) was dropped at the end of 30 years, the above table 
>n, n fh * iu & i ^ 6 * mrnet * la f® result the length of the synodical month as well as of the sidereal 
<uvvf>\rT+ 1 ia ve been considerdbly improved. The length of the solar year would have become 
i"'°‘ 3bb Z da Jf- B Y continuing ihis correction for 5 cycles of 30 years and tubulating 
er " ' f* d,nai 7 T u &as of 5 years each, we reach a surprisitg result; viz , an exelig- 

, xX i 3 re a*s yielding an almost perfect synodical month, an almost perfect sidereal month and 
!* f V p/r '* c ^dttreti year. llio mean periods of the Vedanga Jyotisha, thus adjusted, are so 

siu^^e day &fc C01 ' d have been observed for 10,000 years without the year going wrong by a 

Compared with this exeiigu os of 160 years, those for 815 and 540 years are less interesting, 
but they offer alternative adjustments of the Vedanga dyoti^ha calendar, and they are exhibited 
1 °,? 6 purpose Oi showing that whether the makers of an almanac under the Vedanga Jyutisha 

j. ac ^ not, au idea of an exeligmos, they would have been led, by the very Dotion of an 

adhika month, to drop an adhika month once in 30 or once in 35 rears, and restore it again when 
necessary J 0 

AU the cycles con verge to about J ,€00 years by Vaiahamihira’g time, when the Sun at u tiara- 
Wa ? 8 7 n ° r ^ o f ^banishtha by about l2k days. This is exactly the difference between B and C 
under col. IV lor 1.600 years. For 10X2*25 e= 22-5 days. 

21 7/dayg fferenCe f ° r § Peii ° d8 ^» 575 years) under col. V letween B and C would be 5X4 35= 

ihe difference under col. VI for 3 periods of 540 years each (1,620 years) would be 1206 days 

(A Znd C) Totul’^TT’dayl yf>ar3 {& B) 10 71 day8 between ln,mr and 8i<,ereal y ears 

But under a 640 years exeligroos, as developed in col.’. VI, the difference due to nreceesion or 

L Infn ,T°l ! abont . the 8 ? me i ic ’ some 7 da - ys > for an r ‘ biu « i9 * s Aan a millouninm and 

Wn rtlilriV ih ? tr0piC ^ / wltih re l ferGG0€ t0 the sidereal or nakshatra vear mav not have 
been perceived so early as under an exeligroos of 160 years. 
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APPENDIX (ii). 

LUNISOLAR PRECESSION AS APPLIED TO INDIAN ASTBONOMY. 

The year of Sunya ayanamSa A.D. 533 how determined 
(page 04, paragraph 229 of text). 


The existence of the error adverted to in paragraph 217 of the Text 
{page 90) furnishes us with a simple means of determining, according to 
Surya Siddhanta, the year of sunya ayanamsa, that is, the year when the 
degree of precession was zero in other words, the point in the heavens at 
which the commencement of the tropical year coincided with that of the Surya 
Siddhanta sidereal year, or when, according to the expressions used at page 9 p, 
paragraph 229, the European and Indian celestial longitudes coincided. We 
know from the Nautical Almanac that in the year A.D. 1909, the apparent vernal 
equinox at Greenwich occurred on March 21 at 5’40 minutes after 6 a.m. To 
this time we make the addition of -2105 of a day in order to arrive at Lanka time, 
so that the moment of apparent vernal equinox at Lanka was March 21*2143. 
The beginning of the Indian sidereal year at Lanka was on April 12*9492 accord¬ 
ing to Table Ii of Indian Chronology (2nd edition], page 26b. The difference 
between the two moments 22'7349 days was the time taken by the Sun to advance 
along the ecliptic from 0° tropical longitude to 0° Indian sidereal longitude in the 
year A.D. 1909. We know that this time increases every year at the rate of 
365*26876 days (length of Indian sidereal year) minus 365*24221 days (length of 
European tropical year) or *016556 of a day, roughly 1 ghatika per annum. 
Therefore.the difference of 22*7349 days must have accumulated in 22*73494- 
*016556=1373*2 years. (Roughly, we might say that 22f days or 1366 ghatikas 
correspond to as many lapsed years). Therefore the year of sunya ayanatn6a 
according to Surya Siddhanta was A.D. 1909 minus 1373 years=A.D. 536. There 
is a slight error in this method which assumes the same rate of precession in 
A.D. 536 as in A.D. 1909. 

2. We can arrive at an exact result by another method. 

The commencement of Surya Siddhanta year A.D. 1909-10 (vide Messrs. 
Sewell and Dikshit’s Indian Calendar or author’s Indian Chronology, 2nd edition, 
Table II, page 258) was on April 12*9492. 

3. For Greenwich equivalent of this, we deduct *2105 day and for interval 
after Greenwich noou we again deduct *25 day. Therefore Greenwich time corre¬ 
sponding to Lanka time = *9492 minus *4605 = *4887 of a day after noon. 

4. At noon at Greenwich on April 12 A. D. 1909 Sun’s longitude, by Nauti¬ 
cal Almanac, was 21°, 56', 0*5". Increase of Sun’s longitude on 12 April A. D. 
1909 was by Nautical Almanac, 147 seconds of a degree per hour. 

5. Therefore for *4887 of a day = 11 *7288 hours, increase of Sun’s longitude 
was 11*7288 X147" = 1724*1336" ' 

21°, 56', 0*5"=78960" 5 of a degree. 

Total =80684"*6336 = 22°, 24', 44*6"=22*4124°. 

6. This, by the Nautical Almanac, was the Sun’s longitude at the commence¬ 
ment of the Indian sidereal year, 1909-10, viz., on April 12*9492 (Lanka time) 
when by Surya Siddhanta the Sun’s true sidereal longitude was exactly 0°. The 
difference between the two longitudes, 22*4124° must be held to have accumulated 
by gradual increments since the year of sunya ayanamtia or the year when the 
difference between the two longitudes was 0 U . 

7. Now the difference between the Sun’s longitude, according to the Nauti¬ 
cal Almanac, and that according to SRrya Siddhanta'arises from two causes :— 

(1) The precession properly so called, the rate of which, according to New¬ 
comb, Ball, Young and other authorities, was in A.D. 1909, 50"*2585 per annum, 
(=•<.'13961 degree), while its rate for a past, year removed by an interval of 
t years from A^D. 1909 was 50"*2585—tx*000225" per annum; or (in degrees), 
*013961° — t X *000000062° per annum. 
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(2) The excess of the length of the Indian sidereal year over tlie correct 
(modern) sidereal year, which, a,s stated in paragraph 217, page 90 of Indian? 
Chronology (2nd edition), is -0023(51 degree per annum. 

S. Putting the two causes together, we may devise a useful formula for the 
accumulated difference A for any number of years t before A.D. 1909, between 
the European tropical longitude of the Sun and the Sun’s Indian sidereal longitude, 

A=t ('016522°— t X'000000051°). [The 2nd t should, strictly speaking, be 
(t+1) but the omission of + 1 m this case will not make a sensible difference even 
for 7 decimal places.] 

9. Putting 1,377 years for t, A =22-4162 degrees, which is very nearly (vide 
paragraph 5 supra) the difference between the European tropical and Indian sidereal, 
longitude for the Sun on April 12*9492. We infer that the exact year of Siinya 
AyanamSa was A.D. 1909 minus 1377 years — A.D. 552. 

10. According to the formula in paragraph 8 supra the rate of precession in 
A.D. 532 = 

•016322°- 1377 X'00000^062°= -016322° —-0000853< 4° = *016237° per annum,, 
and for any number of years t before A.D. 532, a or the cumulative effect of 
precession = t [*016237°— (t + 1) X *000000031°] 

For 3000 years before A D. 532, i.e, in A.D. — 2468 or B.C. 2469 

A =3000(-0l6237° — 3001 X *000000031°) = 3000 (*016237°—-000093031°} 
— *000093 
•016144 

=48*432° exactly 

For any number of years after A.D. 5-32. A = t [*016237° -f- (t -j- 1) X 
•000000031°] 

From the last expression we deduce the addition to be made to Indian sidereal 
longitude, in years subsequent to A.D. 532 in order to obtain the European 
tropical longitude. 

Quantity to be added 
to Indian sidereal 
longitude in order to 
obtain correct (Euro¬ 
pean.) tropica! 
longitude, 

1 - 6240 ° 


632 


100 years 

... A 

= 100 x 

•016240 

732 


200 



200 x 

f -016237 
i +-000000231 

832 

»# + 

300 

» 

*»♦ 

300 x j 

r -016237 
+-000009381 

932 

• 4 • 

400 

)• 

... 

400 x j 

f -016237 

L + -000012481 

1032 

... 

SOU 


... 

600 x | 

r -010237 
[ + -000015581 

1132 

... 

600 


.*• 

600 x | 

f -016237 

L +-000018631 

1232 

... 

700 


... 

700 x | 

f -016237 

1 +-000021731 

1332 


800 

n 

... 

800 x | 

r -016237 

L + 000024831 

1432 

... 

900 

» 

... 

900 x j 

f -016237 
l +-000027931 

1532 

... 

1000 

i, 

... 

1000 x | 

f -016237 
[ +000031031 

1632 

... 

1100 



1100 x ] 

f -016237 
[ +-000034131 

1732 

... 

1200 

»i 

... 

1200 x . 

f -016237 
{ + 000037231 

1832 

... 

1300 

»i 

• «. 

1300 x ■ 

f 016237 

L + -000040331 

1932 

... 

1400 

*» 

... 

1400 x , 

f -016237 
t + 000043431 

2032 

... 

1500 

i» 

— 

1500 x j 

f -016237 

L + -000046531 


j « 200 x 016243/2 
j = 300 x-016246/3 
j - 400 x-016249/4 
| = 500 x> 016252/6 
} - 600 x-016265/6 

J 

j = 700 x -016258/7 

! » 800 x -016261/8 
- 900 x-016265 
j = 1000 x -0162(38/0 
j -1100 x-016271/1 
\ 1=1200 x -016274/2 
j =1300 x-016277/3 
] =1400 x-016280/4 
] = 1500 x-016283/5 


. 3 - 2486 * 
. 4 - 8738 ' 
6 - 4997 * 
8 - 1262 * 
9 - 7634 * 
n-3811* 
180094 * 
14 - 6386 * 
16 - 2680 * 
17 * 8982 ’ 
19 - 6290 * 

21 - 1605 * 

22 - 7926 * 
24 - 4252 * 
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APPENDIX (iii). 

THE CHRONOLOGY OP EARLY TAMIL LITERATURE. 

(Abridged from contributions made to St. Joseph's College Magazine, 

Trichinopokj.) 

suirm 3,sm A rfiojir smeuaeajn lurmd&i 
i-fteb fd*eSl&LctSear Qea6SBru>$di ri&iad 
«rrf?0 esafieirjr) asm-icril &tEJ(ajeo. 

Qsouufdairtru*, 10 -6>i&i Kr®airGSSTar&t>/f, surf? 1-8, 

Translation. 

In the dark part of the last night called Vaigarai (in the fortnight) following 
the dark fortnight, after the moon had set, and before the sun had risen.” 

jfilBI&d- QuiflfgL- udsji 

pipeoQoir (0)1—1—d fiAt—iB @/r ^ 

Qeueirsffiisvirir^ Q& ten Gen ft ujassressr 

eij&S) u &ir ebr mgi&ft jt Qu.itn—iraQm (B^pjQlc£ZU 

(tpmju-i (Lps&jsQi —. 

Secuu^airjrib, 23-a/jff &ui®es> Patron#, suifi 133-137 
Translation. 

<f It has been foretold that Madura as well as its reigning dynasty must perish 
when the city is destroyed by fire on Friday, the 8th tithi in the dark fortnight, 
•on a day of the nakshatras Bharani and Krittika in the month of Adi (Solar month 
of Karkaf aka).” 

SUappadhiJcaram is of prime importance to the chronologist of Tamil literature 
for the following reasons :— 

(1) It is the earliest work in extant Tamil literature, of which the com¬ 
mentary furnishes a clue to the exact date of its composition ; 

(2) It is the earliest work in extant Tamil literature which contains a citation 
of a date in the style now current, viz., by tithi, vara and nahshatra ; and 

(3) For the reason (1) above given, it is an important datum in determining 
the age of the Third Tamil Sangam,* and thereby the age of many of the Tamil 
poets known collectively as Sangam poets. 

2. Adiyarhinallar's commentary on the first of the passages given in para¬ 
graph 1 supra (line 3 of canto X of tfilappadhiJcaram) may be translated as 
follows:— 

“ The month of Chittirai in that year began on a day of * Svdti ’ nakshtra, a 
third thithi {^smqgu, third, is probably a wrong transcription, as will be presently 

*Note .—As observed on page 105 of the Text, the earliest Tamil works that have come down to na are the 
result of very careful compilation and redaction. To the body of scholars, critics and editors to whom we owe 
that* redaction wo should now apply the title of a Sangam, i.o., a literary conrt or academy : hat they them¬ 
selves modestly declined the appellation* and they would rather have us believe that the kind of service they 
performed had always been normally performed for Tamil literature by a series of threo sangams dating from a 
hoary antiquity and spread over many centuries, hundreds of poets being inoluded in each san?am. (Commentary 
on Irayandr-agap-pcrul.) This fiction h of no use to us, except as iudioating that after the lapse of a very few 
centurieB a Tamil work like Tolhdppiyam —vide page 19 of the Text, — possibly belonging only to the sixth century 
A‘D., was apt to be regarded as dating from a hoary antiquity, perhaps because of its being a recension of earlier 
Tamil grammars of the same name. (TvlMppiyam claims toh aVe been composed in the very first age of the Tamil 
race, by Tolkappiyar, one of the twelve disciples of Agastivar, the mythical and Brahmanic founder of the Tamil 
language and of Tamil lotters.) The reference to any work as a u Sangam u work must be understood to mean 
that it was one of the works recognized ns standard or classical at a period (perhaps 8th to 10th century) when 
the general recension or redaction of such works Was carried out: the dates of the works themselves must be 
judged independently on the evidence available. 

We are able to elicit two dates respectively from Paripddal (A.D. 634—vide page 108 of the Text) and 
SilappadhiMrarn (A.D. 756,—the present paper) : a third date, or something akin to a date (beginning of 6th 
century A.D.) has been evolved by the labours of the late Hr. Venkaiya from the Vojvikkudi grant (Madras 
"EpigrapKical Report for 1907-1908, page 68) for Mudukkndumi Peruvaludi Palyagaialsi, the Paqdya king in whose 
honour we have a few pieces in Purandnuru and who is referred to in \faduraihTctinchi (one of the pieces in the 
JPattupdttu anthology) as an ancestor of Neduiijeliynn. From these throe dates wc may infer that some of the 
so-called sangam works were composed during a period ranging from the 6th to the 8th century A.D. and to 
these we may add Jlvaka Chintamani which from chronological aa well as other evidence we must place in 9th 
century A.D. (page 469 infra). 3o far/mly th ne four dates bo vc been evolved from early Tamil literature. 

We may place Necjunjeliyan of Silappndhikaracu as well as his namesake of Talayalanganam fame and their 
-contemporaries Karikala (Chola) and Senguttuvan (Ohera) in 6th century A.D. Those throe names of kings figure 
so often in Sangam literature and there are so many references to their ame and achievements by evidently 
contemporary poets (Mangudi Maruthanar, Paranar, Narklrar, Kalat.*taiayar, Kadiyalar UrittirAnkaijujanar, 
Mndlattamakka^niyar, etc.), that wo are justified in assigning to them a period, ae just stated, somewhere in 
6th oentury A.D., on the ground that the kings in question were the centre of the main literary cycle in Sangam 
literature, just as Arthur and Ch&rlenmgne were in Western romance. Senguttuvan with whom we are chiefly 
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shown, for e^arq^u, first); Sunday. On the 2?th day of that Chittirai, which wag 
a Saturday, when full moon joined with nakshatra ' Ghitrd the flag (of Indra) 
was hoisted ; the festival went on for ‘ four times seven days,’ that is for twenty 
eight days ; then the flag wa3 taken down ; then on Monday, the 28th day of Vaigasi, 
the thirteenth day of the first lunar fortnight and a day of ‘ Anuradha * nakshatra,. 
there was a general bath in the sea, at which the lovers quarrelled ; then on the 
29th day of Vaigasi which was a Ndsa Yoga, or destructive combination, of Tues¬ 
day, with * Jyeshtha ’ nakshatra, on the last night of the waxing moon before it 
was full, in the portion of the early dawn, called vdigami, after the setting of the 
moon, when it was quite dark [the hero and heroine left the paternal abode in 
K/tvirippa tfina m].” 

3. At this stage it may be well for us to recall briefly the story of SUappadhi- 
Jcaram, so as to be able to understand the hearing of the dates on the rest of 
the story. 

Kovalan, the son of a rich merchant of Kavirippattinara, the maritime capital 
of the Cholas, had wasted all his substance, like a prodigal son, on an actress called 
Madhavi, deserting his faithful and loving wife Kanaaki. On one occasion, 
according to their yearly custom, Kovalan and Madhavi went to the beach to 
watch, from their gilded canopy, the sea-bathing festival which brought to a close 
the 28 days’ celebration in honour of Indra. The festival began, we are told, on 
a Saturday near the full moon at the end of Chittirai (this year, the commentator 
tells us, the first Saturday of the festival was the 2btli of Chittirai) and was kept 

up for four weeks : on the Sunday following the last Saturday of the feast, the 

flag was taken down, and on Monday the people went to bathe in the sea. On 
the present occasion Kovalan sang to the accompaniment of his lute a song as 
though he were pining for an absent love. Presently Madhavi took the lute from 
him and sang in turn a similar song. Kovalan was stung to the quick by the 

actress’ behaviour and left her abruptly. In vain she implored him to return, but 

the commentator tells us that the next day, Tuesday, the 29th day of Vaigasi, was 
a bad day foe patted friendships, the nakshatra being ‘ Jyeshfcha ’ (the proverb 
OffeuaiTiLju, Q&u-etDL-tLjiA Q'Fxn&ru'SutrM is still current in Tamil). Kovalan, instead 
of returning to the actress, returned in the evening of the Monday to his own wife 

concerned in Silappadhikaram is the hero ot the fifth canto of Padirruppattu and the poet Paraxiar lias there 
sung his praises. 

This particular liter dry cycle appears to have been celebrated by the Tamil poets, as a sorb of golden age 
of Tamil literature, long after the kings themselves and their generation had passed away ; and in this assump^ 
tion will probably be found the real explanation of a good deal that lias pnzzled critics in regard to Silappadhi- 
karu'ira and Marrlmekhalai, These two poems are oentred round the KOvalan-^apxjaki legend which, from the 
antiquity of Tattini worship in Ceylon, we may perhaps dare from the second or third century A.D. so far as 
that island ia concerned, nut which in India is perhaps not older than the seventh century A.D., since it first 
appears there as a reminiscence of the golden age, rather than as an episode falling within the time-limit* of 
that age. The legend was probably associated from the first with Madura and the Pandyans, but we need 
not wonder that so attractive a legend, with ho much of the supernatural woven into it, was linked, as a 
npxt step, with the Ofci^as; it apparently remained for poets of the 7th and 8th centuries A.D. to connect it 
further with the Chera king 8enguttuvan, by depicting Kajjnaki, as journeying (somewhat as Orpheus did after 
the death of Enrydico), for fourteen days without food and drink, due west, to seek her end in the mountains 
of the Chera kingdom, and as having been there immortalized by I]ang<3-adigal, a pTince of the Chera line. To 
the eighth century poet, Sengut^uvan of the sixth century A.D. was as legendary a figure as Grajabahu of the 
seoond: and by an ‘anachronism which will not surprise any one who knows how legends shape themselves, he 
brings Gajabah'i into the oourt of Senguttuvan; and farther, being a dramatist (Silappadhikaram, teeming as it 
does, with action songs and choruses by actors and actresses, is throughout dramatic in conception), be also 
brings in the supposed author IJungd-a^iga^, as a sort of Prospero, a character in this own drama addressing the 
audience in the first person, along with his Mend Siitranar,—a wholly unnecessary procedure unless the object 
was to sustain, the identity of a feigned authorship The fiction of writing a roiwantio poem under the pen- 
name* of UarigO-adigaJ was"cleverly conceived, and it was pro!ably thoronghly appreciated by the eighth century 
Tamil audienoi as a happy reminlsceuve of the Seuguttuvan cycle and th<* golden ,age. Slttalai. Sattanar, in his 
Mapimekhalai, does rot introduce himself into the legend, as does the author of Silappadhikaratn, and Sattanar 
was probably a real historical critic end poet of the seventh century A.D. who used the Senguttovari cycle and 
the Kapnaki legend, which evidently hnd attained lull growth before his time,* bat owing to the utter absence of 
a literary chronology in Tamil there was nothing unusual in his being associated in ih»‘ imagination of an eighth 
century poet with I]ang6-adiga}, ss the latter’s contemporary. The Nedunjeliyan of Bilappadhikaram is believed 
by some writers to have reigned somewhat earlier than Nedunjeliyan of Talayalanganam fame, since each seems 
to have a different title in Puranfft>t7ru, but the former is a somewhat shadowy character who is merely introduced 
in one canto of the poem in order to be got rid of in the next, and poets who lived in subsequent ‘centuries may 
well have used the n&nu merely to connect it with the golden age. Karik&lan, though better known to us through 
poemn in his honour, is himself but faintly delineated in Mapimeklmlai, and Senguttnvan is the only name of a 
king standing out in bold relief in both the poems. 

Apart from chronological indications, it is apparent from the patxkam or poetical summary prefixed to 
6 ilappadhik&rarn that Mapimeldialai was written first and Silappadhikaram afterwards in order to complete it, 
and while it is apparent that the authors of Silappadhikaram arid Mapim&khalai worked upon previously existing 
materials, we may take it that the main details of the Kappaki-Kdvalan legend were not familiarly known t o 
the Tamil people for more than about a hundred years before the earlier of these works was written ; and that is 
why, in all probability it was associated in Tamil literature with the golden oge of Cliengutt>uvau Karikala and the 
greater Ne<junjeliyan, though m Ceylou it had apparently been current for a longer time, and it is not impossible 
that the legend dates, so far as that inland is concerned, from the epoch of Gajabaru (2nd century A.D.). 
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Kannaki, who sat moaning and pining for him, and surprised her with an invita¬ 
tion to proceed with him to Madura where he hoped to sell one of her anklets, 
his last bit of property but a valuable item, and rehabilitate his fortunes by 
trading on this capital. She readily complied, aud they left their home secretly 
before the dawn of Tuesday and while it was yet quite dark, the moon near full 
having set; (we are told it was the fourteenth tithi of the bright fortnight, and 
we shall see presently how it was possible for the same day, Monday, to be the 
13th tithi in the morning, as stated by the commentator in the passage translated 
supra, and the 14th at night, as mentioned expressly in the text of the poem 
quoted at the head of this article). Madura, the Pandya capital, was a long way 
oft, but the pair had good company in the person of Kavunti, an aged female Jain 
ascetic who entertained them with stories all along the way. Leaving Kavirip- 
pattinam, let us say, early morning on Tuesday, 17th May (it was not yet quite 
the beginning of Tuesday according to Indian reckoning, because Tuesday ’3 
sun had not yet risen), they arrived in Madura on or about the 20th July of the 
same year. Kovalan left his wife to be cared for by a shepherdess called 
Madliavi and by Kavunti and went into tbe city to sell the anklet (Tamil, silambu). 
Presently he met a company of goldsmiths, headed by the King’s own goldsmith, 
and he offered them his silambu. Now the King’s goldsmith had been recently 
charged with stealing his royal mistress’ gold anklet, and he thought this a good 
opportunity to turn the suspicion against tbe poor stranger. He therefore ran to 
the palace and informed the Pandya that the man who had stolen the queen’s 
anklet had been found : whereupon the Pandya, although not a tyrant, ordered his 
soldiers to behead tbe thief if indeed he was such. Without much ceremony and 
without any trial, poor Kovalan’s head was cut off by au executioner, whose 
excuse was that, if the offender was not cut down at once, he might effect his 
escape by magic. Tbe terrible news reached Kannaki’s ears. She rushed to the 
spot where her dead husband lay, and after her first wail, took an oath that she 
would be revenged for the unjust execution of her husband. At tbe same moment 
a voice in tbe air proclaimed that the city was doomed to destruction by fire. 
Kanriaki ran to the Pandya and poured forth her wrath in his presence, easily 
proving her husband’s innocence, because the queen’s other anklet was filled with 
pearls, whereas her own other anklet, which she broke in the Paudya’s presence, 
was filled with diamonds. The Pandya was so shocked by his single act of 
injustice that he swooned to death and his wife died immediately after on account 
of grief: presently, the city took fire simultaneously on all sides, and although 
the goddess of Madura appeared in person before Kannaki and pleaded for tlie 
city which, she owned, had been already doomed to destruction by an old oracle 
on “ Friday, krishna ashtami , the day of Bharani and Krittikd, in the month of Adi ” 
the wrathful Kannaki, bent on revenge, would not relent, and pronouning her curse 
on the city, withdrew from it to the adjoining forest of the Chera king: in this 
forest on the 14th day, she was seen by the shepherds taking her flight to swarga 
with her husband. The Chera king bad a costly temple and statue erected in her 
honor : the Chola and Fandya did the same: and so did Gajabahu, King of Ceylon 
“ girt by the sea. ” 

4. Although the poem itself does not give any other detail as to the time of flight 
of Kovalan and Kannaki from the Chola capital, than that it took place on the last 
day of a bright fortnight, after the moon had set, when it was quite dark, day not 
having dawned, the commentator A diyarkunallar (who may have lived in the 11th 
or 12th century A.D.) confidently supplies other details, viz., that it was the night 
between Monday and Tuesday, which was a day of “ Jyeshtha” nakshatra and the 
29th day of Vaikaii. He adds that as the festival of Indra began that year on 
Saturday 28th Chittirai, the 1st Chittirai must have been a Sunday; also that 
the 1st day of Chittirai was a day of “ Svati ” nakshatra. Lastly, it is inferrible 
from these statements that the month of Chittirai, which usually contains 31 days, 
had only 30 days in this particular year. The investigation will turn naturally 
on the answers to the following questions :— 

(1) How often between A.D. 1 and A.D. 1900 was the month of Chittira 
limited to 30 days ? 

100 
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(2) Out of the number of years furnishing an answer to (1), how many 
years had Chittirai beginning on a Sunday ? 

(3) Out of the number of years answering question (2), how many had the 
thirteenth tithi in a bright fortnight combining with nakshtra “ Anuradha ” on a 
Monday ? 

6. The answer to question (3) which is also the solution of our problem, is that 
between A.D. 1 and A.D. 1900 there was only one year, one month, and one day, 
satisfying all the conditions, and that was Monday, 17 May, A.D. 756, on which 
day, as will be seen from Vol. I, Part II, of this Ephemeris, the thirteenth tithi in 
the bright fortnight of Lunar Jyeshtha month combined with nakshatra 
“ Anuradha, ” the tithi ending at 3^ ghatikas after sunrise, and the nakshatra 
being current all Monday and coming to an end at 8 ghatikas after sunrise on 
Tuesday. Jyeshtha nakshatra, the next after “Anuradha” was of course current 
for practically the whole of Tuesday and it came to end an hour after sunrise on 
Wednesday. On the day when Kannaki and Kovalan left their home on their 
fateful flight, the unlucky Jyeshtha, so the astrologers thought, exerted its influ¬ 
ence in conjunction witn Tuesday. According to Garga, but not according to 
Brahma Siddhanta nakshatra Jyeshtha would have begun 12 ghatikas earlier, 
i.e., just as the couple were leaving home. 

6. The reader may ask : How came it that, in the general dearth of historical 
records, this unique date was preserved from the year A.D. 756 when the events 
are supposed to have occurred, until the year, some centuries later, when the 
commentator wrote ? The particular astrological combination of Tuesday with 
nakshatra Jyeshtha occurs, we may suppose, at least once in every twelve months, 
but the facts, that (1) the combination occurred in Kovalan’s case on the Tuesday 
after the conclusion of the Indra festival, which in that particular year came to an 
end on 28th VaikaSi, and (2) that Chittirai in the same year began on a Sunday 
and ended on a Monday, were not unlikely to have been recorded in the earliest 
commentaries on the poem. To render this possible, we have only to assume that 
it was a well understood rule that the festival should begin on a Saturday as near 
as possible both to the full moon and to the 28th day of Chittirai. It is undeni¬ 
able that a very few curious and anique dates like this are to be found here 
and there in Tamil literature, howsoever they may have been preserved. One 
thing is practically certain : it would have required an extraordinary effort to 
calculate all the details of date for an imaginary occurrence, and our Tamil authors 
do not appear to have performed such exercises in calculation, if indeed they were 
capable of executing them. After all, they do not seem to have cared for the 
dates, as dates, because they invariably omit the years. They gave the details, 
partly because the latter were astrologically interesting, and partly because what 
was not astrological had somehow always formed part of the record. If they cared 
to invent, they could have invented a date near their own time or taken it out of 
current panchangas. 

7. We have yet to furnish the curious reader with the method by which a pro¬ 
blem of this kind is worked out so as to yield a satisfactory solution. First of 
all, a table like Table II of Indian Chronology, 2nd Edn., pp. 200 to 279, is 
necessary for its solution. 

8. Given Table II, how are we to find the years in which Chittirai had only 30 
days ? Remembering the rule that Chittirai begins on the day of Mesha sankranti, 
if that sankranti occurs at or before ‘50 of a day, but that otherwise Chittirai 
begins on the next day (p. 30 of the text) and that VaikaSi follows the same rule 
with reference to Riskaba sankranti, we easily deduce the corollary that Chittirai 
■will have only SO days if Mesha sanlcranti occurs between ‘51 and ’68 of the day. In 
addition,in order that the 28th VaikaSi may be a day of “Anuradha,” or, which 
is the same thing, in order that the first of Chittirai may be a day of “ Svati, ” 
it is necessary that the first new moon in the solar year should occnr, according 
to; Table II about 14*75 days after Mesha sankranti, not much earlier nor much 
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later. 
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9. The following are the only years between A.D. 1 and A.D. 1900 in which 
Chittirai bad only 30 days and in which it was possible for Chitfcirai 1 to be a day 
of “ Svati ” :— 


A.D. 

Occurrence of Mesha 
eankranti. 

Interval in dayB 
between Mesha 
sankranti and 

Remarks. 


Stir. Sid. 

Ary. Sid. 

1 st new moon 
in solar year. 


March, 

March. 

Days. 


203 

36*51 

16-53 

13*78 

1st Chitfcirai was Thursday. 

211 

16*58 

16*60 

15'23 

1st Chittirai was Sunday but, 28 VaikaSi was Tuesday, 14fch May ; 
and Jyeshtha Sukla 13 was Monday 13 May. 

230 

16*50 

16-52 

15*01 

1 st Chittirai was Wednesday by Arya, Sid. 

466 

18*56 

18*57 

13*72 

„ Saturday Jyesh. Sukja 13 was Sat. 14 May; 

while 28 VaikaSi was 15 May. 

485 

18*48 

18'48 

13*50 

1 st Chittirai was Monday. 

493 

1855 

18*65 

14*95 

„ Friday.’ 

720 

20*6166 

20*5990 

13*68 

„ Monday. 

748 

20*53 

20*51 

1346 

„ Thursday. 

750 

20*6030 

20*5833 

14*92 

„ Sunday. (This is the year answering our 

problem.) 

775 

21-5194 

21*4913 

14*69 

„ Wednesday . 

802 

21 50 

21*48 

15*93 

„ Wednesday. 

1011 

23*59 

23*55 

13*40 

„ Saturday. 

1080 

23-50 

23*46 

13*17 

„ Monday by Arya. Sid. and Tue. by 3 Ur. Sid. 

1038 

20-68 

20-67 

1463 

1st Chitfcirai was Friday. 

1065 

23*56 

23*52 

15-80 

„ Saturday. 

1801 

25 6253 

25*5042 

14-58 

By Arya Siddhanta lat Chittirai was Sunday; but Jyeahfcha 
Sukla 13 ended on Sunday, May 21*25. 

1320 

25-54 

2548 

14-35 

1st Chittirai was Wednesday. 

1347 

26*53 

26*49 

15*58 

„ Tuesday. 

1583 

28*59 

28*55 

14-30 

„ Friday. 

1501 

2860 

28*58 

15*70 

„ Monday. 

1602 

28-51 

23*47 

1407 

„ Snrday by Arya Sid. and Monday by Sftrya 

Sid: but the Arya Sid. Chitfcirai had 31 days, 
not 80 only, as required. 

1010 

28-58 

28*50 

15*53 

1st Chittirai was Thursday . 

1846 

Ap. 1165 

11*55 

14*25 

„ Sunday and Chittirai had only 30 days 5 but 

Jyeshtha Suk}a 13 and Anuradha 

nakshatra ended on Sunday, June 7‘7L and 
Monday June 8*85 respectively so that 
Monday was not 13th tithi. 


10 . In this investigation we have to remember that the Arya Sidbanta 
sankrantis which are followed in Southern India are not the same as the Surya 
Siddhanta sankrantis. The following table shows by what interval the Arya 
Siddhanta sankranti followed or preceded the Surya Siddhanta sankranti. It also 
shows us that up to A. D. 500 the Siirya Siddhanta sankranti was earlier than 
the Arya Siddhanta sankranti and that after A.D. 600 the former occurred later 
than the latter. 

Table showing the interval (fraction of a day) to be added to or deducted from 
the moment of sankranti by Surya Siddhanta to obtain the corresponding moment 
by Arya Siddhanta :— 


A.D. 1 ... 

... + 

*04 

1 A.D. 1000 

... 

... 

— 

*04 

A.D. 100 ... 

... *f 

•03 

A.D. 1100 

... 

... 

—. 

•04 

A.D. 200 ... 

... + 

-02 

A.D. .1200 

... 

... 

— 

06 

A.D. 300 ... 

... 4* 

•01 

A.D. 1800 


... 

— 

•00 

A.D. 400 

+ 

01 

A.D. 1*00 

... 

... 

— 

*07 

A.D. 500 ... 

... + 

*00 

A.D. 1500 

... 

... 

— 

■08 

A.D, 000 


*01 

A.D. ieoo 

... 


— 

*08 

A.D. 700 ... 

... — 

•02 

A.D. 1700 

... 

... 

— 

09 

A.D. 800 ... 

... — 

*02 

A.D. 1800 

... 

... 

—. 

•10 

A.D. 900 ... 

... - 

*03 

A.D. 1900 

... 

.. 

- 

*11 


11 . We have also to remember that by Arya Siddhanta only 30 92 days have 
to be added to the moment of Mesha sankranti in order to obtain the moment of 
Jtishabha sankranti (vide Table II of Indian Chronology), p. 182, whereas the 
corresponding addition by Sflrya Siddhanta is 30*93 days. We shall see presently 
how this fact affects the problem. 

12. We see that the test whether Chittirai 1 of any year in the above list was a 
Sunday is enough to dismiss all the years in which Chittirai had 30 days and 
coincided with “ Svati” nakshatra, with the exception of 4 years, viz., A.D. 211, 

100-a 
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A.D. 756, A.D. 1301 and A.D. 1846. In all the other years I Chittirai was nob 
Sunday. In A.D. 1602 the 1st Chitfcirai was Sunday by Arya Siddhanta and Monday 
by Surya Siddhanta but the Arya Siddhanta Chittirai had 31 days, not 30 days 
only as required. We give this only as a sample of many other cases that we 
must reject in limine as cases in which Mesha sankranti did not occur between 
the limits required, namely between '51 and 58 of the day. 

13. We see that the years A.D. 211, 756, 1301, 1846 occurred at regular inter¬ 
vals of 545 years. This is important as indicating that years such as the one we are 
in search of, can ocour only once in 545 years. (If we had only to deal with solar 
day of month, vara, tithi and nakshatra, the cycle would bo 423, 301, 122, or 101 
years: the present cycle is really a compound of two cycles of 423 and 122 
years.) 

The curious reader who has the patience to make the necessary calculations 
from “Indian Chronology” will find similar dates in A.D. 211 minus 545 years, 
that is in 335 B.U., and 545 years later than A.D. 1846, i.e., in A.D. 2391. 

But there is one year, and one only, throughout the period with which we are 
concerned which satisfies all our conditions, and that is the year A.D. 756. Only 
two other dates, A.D. 211 and A.D. 1301, seem at first sight to offer possible alter¬ 
natives, but neither of these will satisfy all the conditions arising out of the 
problem. 

14. The objection to A.D. 211 is that in that year, Tuesday, the day of flight, 
was, by Surya Siddhanta and a fortiori by Arya Siddhanta, 28th Vaikasi only and 
not 29th Vaikasi, as the commentator says it was, judging by the duration of the 
1 ndra festival. Itiis a much more serious objection to A.D. 211 that in that year the 
15th tithi ended on Wednesday, at 24 ghatikas after sunrise and that in the night 
between Tuesday and Wednesday which was the last night of the bright fortnight, 
the moon could have set only 20 minutes before mean sunrise (6 a.m. local time). 

It could not have been dark then. We know that the flight took place in the last 
night of the bright fortnight, after the moon had set, and when it was quite dark, 
the night being one between Monday and Tuesday. The conditions italicized were 
not fulfilled in A.D. 211. 

15. Nor were they fulfilled in A.D. 1301, although they came nearer to fulfil¬ 
ment in that year than in A.D. 2 j I. In A.D. 1301, Sunday, the first of Chittirai, 
was a day of “ Svati ” nakshatra which ended at -79 the same day: it was bahuia 1 
(as in A.D. 756), not bahuia 3, which, as shown below, is either an error or an erro¬ 
neous reading in the commentary. In A.D. 1301, Saturday , the first day of the 
Indra festival, 28th Chittirai (= 22 April), a day of “ Chitra ” nakshatra (*06) 
and very near full moon; for, full moon tithi commenced at 73 on that day, end- 

| ing next day (Sunday) at *75. In A.D. 1301, again, Tuesday, the day of flight, 
was 29 Vaikaii (= 23 May), as required, and the night between Monday and 
'Tuesday was the last night in the bright fortnight in which the moon set; 
(though it must have set only about a quarter of an hour before mean sunrise, and 
it could not have been dark at 5-45 a.m. in May). On Tuesday, 23 May, A.D. 1301, 
full moon tithi ended at -33 and “ Jyoshtha ” nakshatra at *63 of the day. On 
Monday 22 May, A.D. 1301, Sukla 14 ended at *28; and as Sukla 13 had ended on 
Sunday, 21 May at 22, the commentator’s statement that Sukla 13 was current on 
Monday morning was not fulfilled in A.D. 1301. 

16. We are left with a single year (A.D. 756) in the whole range of 2,000 years, 
which it is possible for us to examine with the help of Table II in Indian Chrono¬ 
logy ; and this year alone satisfies the given conditions, in that year Chittirai 
began on Sunday, on a day of “ Svati ” nakshatra, in the sense that on that day 
nakshatra “ Svati ” began at 38 ghatikas after sunrise, ending at 36£ ghatikas 
after sunrise the next day. Ordinarily, such a day would be cqlled a day of ' 

Chitra nakshatra, but the nakshatra noted by the commentator appears to v 
have been obtained by backward calculation fkom “ jyeshth^’ the nakshatra, 
under whose influence, combining with that of'Tuesday, Kovalan and Kannaki \ 
left their home in Kaviripattinam. In the same way', the tithi of Sunday the first'• 
Chittirai is noted as 3rd tithi, whereas it is evident that 57 Hays later, the • tithi 
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must have been at least 58 tithis forward, i.e., at least bahula I (supposing Ohifcti- 
rai 1 was bahula 3). Now we know that 57 days afterwards, i.e., on the Monday 
of the sea-bathing the tithi was the 13th of the bright fortnight, and therefore 
the tithi on the 1st of the previous Chittirai could not have been earlier than the 
loth of the Jright fortnight. In other words, between a 3rd tithi in one dark 
fortnight and a 13th tithi in the bright fortnight of the next but one lunar month 
the interval cannot be more than 55 days, whereas the actual interval in this case 
was o7 days. On the 1st day of Chittirai in AJ>. 756, full moon ended at 12i 
ghatikas after sunrise and at the same moment the 1st tithi or prathamai of the 
•dark fortnight commenced. On the whole we may conclude rather that the read- 
U V* \ 8 a for “***, “ the 1st tithi in the dark fort- 

otber'calculafcion^ date “ thircl tlthi ” was arrived at by retrospective or any 

r. L ..3 7 '- Low 1 erdown * *be commentator Adiyarkunallar notes that the 28th dav of 
Chittirai in that year was Saturday, a day of “ Chitra ” nakshatra and full moon. 
We find that m A D 756 m the month of Chittirai, the full moon tithi commenced 
(i.e., the14th tithi ended) at 41 £ ghafcikas after sunrise on Sunday ISth April 
while nakshatra‘‘Clntra’ended about sunrise on the same day; so that Safcur- 
day 17th April A.D. 156, which was the 28th day of Chittirai combined with 
nakshatra Chitra and the fourteenth tithi or the tithi previous to full moon - 
the 14th tithi, however, commenced so late on Saturday that, properly soeakino- 
Saturday, the 28th Chittirai, should have been described as the daytf the tithi 
which was current at its sunrise, viz., the 13th tithi. Tamil writers seem 'occa¬ 
sionally to speak of a day as combining with full moon in the sense that it was 
very near full moon. In this particular case there was perhaps special iustifi- 
cation tor this loose manner of writing. A festival occurring in a particular month 
must to a certain extent be moveable if it is tied not only to a day of the month 
but also, and simultaneously, to a week-day, a tithi and a nakshatra. In this 
Case, there is reason to believe that the festival of Indra was so tied It was 
apparently proclaimed by the flag being “ up ” (as stated by the commentator) for 
five Saturdays and the four intervening seven-day weeks, the first Saturday of the 
festival being so selected as to be near a full moon and also near the end of the 
Tamil month of Chittirai. On this supposition, the festival might happen to 
began on a Saturday which was six days removed from the full moon, and never- 

th “ lfc ® ,gllUe permissible to refer to it as a Saturday fixed in conjunction 
with the full moon. J 

18. Another instance of a moveable festival in the sense just explained is 
to be found in the Kaman (Cupid) festival referred to in lines 5, 6 of canto 6 of 
o■dappadhikararn , Kadaladukatai. Here the commentary refers to the 29th day 
of Panguni (preceding the Chittirai of our story) and says that 29 Panguni as 
well as Chitra nakshatra w 8 3 “ fixed for the end of the festival.” 

Now we have already seen that the 1st day of Chittirai in the year of our 
story was itself a day of “Chitra” nakshatra, and therefore 29 Panguni must 
have been day of “ Purva Phalguni ” because when Chittirai has only 30 da vs 
the previous month Panguni would have 31 days. The commentator could not 
have been unaware of this fact: and therefore, when he says that the Kaman festi- 
Val e ‘o ,0 fd 29 Pafiguni, a day of Chitra nakshatra,” he must be taken to 
mean that the festival was so regulated that its end might coincide, normally and 
a* nearly as possible, with the 29th day of Panguni and “ Chitra ” nakshatra. 

__ A 9 - We now come to the actual day of departure of Kovalan and Kannaki from 
Kavinpattmam. Ihe commentator says that they left on Tuesday, 29th ValMiL 
a my of nakshatra “ Jyeshtha” and the fourteenth tithi in the bright fortnight, ’ 
after the moon had set, and before sunrise . One is inclined to suppose from this 
statement that they left in the night between Tuesday and Wednesday, and 
before the Wednesday’s sun rose; both the text of the poem and astronomical 
calculation lead us to the conclusion that they left in the night between Monday 
and Tuesday, in what we should call in English the small hours of the morning on 
Tuesday. In ordinary Hindu usage, a day does not begin till sunrise; and the 
interval from sunrise on Monday to sunrise on Tuesday, including what we should 
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call the small hours of the morning on Tuesday, would be called Monday. If 
therefore, we took in its literal and ordinary sense the commentator’s statement 
that the couple left on Tuesday, then, knowing that according to the text of the 
poem they left “ before sunrise and after the moon had set, ” we should be driven 
to conclude that they left in the night between Tuesday and Wednesday. 

20. Canto IX of SUappadhikdram, however, leaves us no option but to conclude 
that, in the evening of the Monday when Kovalan abandoned Madhavi, the latter 
sent him a note pressing him to return, that the messenger met Kovalan near the 
market, that Kovalan would not look at the message and spurned it as well as the 
sender, and that he went in the same evening after nightfall to the private apart¬ 
ments of his wife Kannaki and induced her to leave home with him early next 
morning. Therefore they must have left in the small hours, of the morning before 
the sun rose on Tuesday : and the astrological condemnation of the day of their 
departure as a day of “ Jyeshtha” combining with Tuesday, must be referred to 
Tuesday, as the day which rose on the first day oj their journey , rather than to 
Tuesday as the civil day at the close of which they commenced that journey. 

21. Astronomical considerations lead us to the same conclusion. The 13th tithi 
of the bright fortnight, which coincided with Monday, 28th Vaikasi, came to an 
end at 3£ ghatikas after sunrise on Monday 17th May, A.D. 756. The 14th tithi 
began at the same moment and ended at 58 ghatikas after sunrise, i.e., at what 
we should call 5 a,m. on Tuesday. The next tithi, the 15th or full moon, came 
to end on Tuesday night at 51-| ghatikas after sunrise, i.e., at what we should call 
3 a.m. on Wednesday. [There was an eclipse at this full moon, but it need not 
concern us, as neither text nor commentary refers to that phenomenon.] 

22. All night between Tuesday and Wednesday, there was a full moon (except 
for the eclipse) and the express reference in the text to the brief interval of darkness 
between the setting of the moon and the breaking of day on the last tithi of the 
bright fortnight, would oblige us, even if the ,14th tithi had been current on 
Tuesday, just as the 13th tithi was current on Monday, to conclude that the couple 
left their home in the night between Monday and Tuesday, not in the night bet¬ 
ween Tuesday and Wednesday. 

23. But the story requires (and this also is a very unusual condition, which, 
together with the other conditions stated above, is satisfied by A.D. 756) a Monday 
in the morning of which the 13th tithi of the bright fortnight was current, and at 
the end of which the 14th tithi was not only current but had come to an end; for, 
if the 14th tithi had been one that came to end by day ou Tuesday (as it did in A.D. 
211), then the 15th tithi or full moon would have come to end by day on Wed¬ 
nesday and the night between Tuesday and Wednesday would have been the last 
night of the waxing moon when it would be possible for the moon to set, whereas 
we understand from the Story as unfolded in the text and commentary, that the 
night between Monday and Tuesday was the last of the waxing moon before ife was 
full. (The commentator was evidently not unware of the fact that the 14th tithi 
was Kshaya, i.e., that it began and ended between one sunrise and tbe next; in 
fact, this'is implied in his statement that Monday morning wa3 the 13th tithi 
and Monday night, was the 14th and that the same Monday night was the last 
night in which the moon set during the bright fortnight.) 

•24. The apparently meagre details given partly in the text and partly in the 
commentary of Silappadhtlcdram suffice to lead us almost infallibly to the date) 
intended by the author as well as the commentator, viz., A.D. 756. We say 
“ almost infallibly, ” because we have had so far to assume, for the correct solution 
of the problem, that the Bishaba sankranti in A.D. 756 fell not later than mean 
sunset, i.e.,on March 20 58+30-93= March 51*50 == April 20*50. [The figure *50 
means at *50 of a day of 24- hours or at 30 ghatikas counted from sunrise. ) 

25. The actual moment of Riahabha sankranti, according to the first Arya Sid- 
dhanta was, however, in A.D. 756 (as will be seen from Tables I and II of Indian 
Chronology), March 20-5833+30*9250 = March 51*5083 — 39 ghatikas, 30 palas 
(— 12 minutes) after mean sunrise on 20th April A.D. 756; in other words, the 
sankranti was later than mean, sunset by 30 palas or 12 minutes. Now the rule in 


APPENDIX (iii)— THE CHRONOLOGY OP EARLY TAMIL LITERATURE 467 

Southern India, (p. 4 of the text) is that if sankranti occurs before sunset, the civil 
month begins on the same day, and that otherwise the civil month begins on the next 
day. Nowadays almanac-makers probably do not consider the actual moment of 
sunset in working this rule, since they seem always to postpone the beginning of the 
civil month when the sankranti falls after 30 ghatikas from mean local sunrise, i.e., 
from 6 a.m. (mean local time). It is just possible, however, that in former times they 
may have considered the_sankranti with reference to the actual moment of sunset. 
If they did this in A.D. 7 56, then the moment of sunset on the 31st day of the solar 
year injat. 11° (Tanjore, which is fairly near the site of Kavirippattinam, the anci¬ 
ent Chola capital), must have occurred 6 minutes or 15 palas after mean sunset 6 p.m. 
(see art. 80 of Indian Chronology). This fact, however, would not by itself account 
for the non-postponement of the beginning of the civil month because the moment of 
Rishabha sankranti would still be 6 minutes or 15 palas latter than actual sunset. 
Rut in fact we have to apply, not the present rules as to local sunrise and sunset 
which are based on the Siddhawta Siromani (A.D. 1150), but the rules which were 
in force before that work was published by Bhaskaracharya. The effect of those 
rules is stated in section 62 of Prof. Jacobi’s article at page 436 of Epigraphia Indiea 
Volume I, and in accordance with the ancient practice as there stated ,” we have to add 
the chara, i.e., 130 asm or 130 X 4 = 520 seconds = nearly 9 minutes of time, to 
the moment already obtained (t>’6' p.m.) in order to obtain the actual moment of 
sunset, as it was probably computed by the almanac maker at Tanjore in the year 
A.D. 756. With this addition we find that the Rishaba sankranti would in that 
year have occurred about 3 minutes before actual sunset, so that the month 
Rishabha or Vaikaii would have begun on the day of sankranti, and Chittirai would 
have been a month with only 30 days, and our problem would ,be fully satisfied in 
every respect. 

26. Incidentally, the present case shows that, in verifying solar month dates of 
this period, we should take into consideration, not only the First Arya Siddhauta 
and the actual moment of sunset, but also the rule stated by Bhaskaracharya as to 
the ancient practice in calculating the local time of sunrise and sunset, 

27. The full date with vara, tithi and nakshatra, in Silap- 

padhikaram.—Perhaps the most interesting passage in Silappadhikdram froma 
chronologist’s point of view is the second one quoted at the head of this paper. 

“ There is a prophecy that in the month of Adi, in the dark fortnight, on a 
day of ‘ Bharani ’ and ‘ Krittika ’ nakshatras, on the 8th tithi, on a Friday, 
Madura must be destroyed by fire and the royal line of kings come to an end.” In 
the first place, the clear reference to a week-day postpones the date of composition 
of the poem (in the present state of our knowledge) to a period subsequent, at any 
rate not anterior, to the 5th century A.D.—vide page 15 of the text. Secondly, 
the details of tithi, vara and nakshatra given in this passage enable us to satisfy 
ourselves whether the date arrived at by us on the strength of earlier passages in 
the poem and the commentary thereon is borne out', or whether there is still a 
chance for either of the competing dates A.D. 211 and 1301. Our object in exami¬ 
ning dates in A.D. 1301 is to meet a possible view that, supposing this was the 
epoch of the commentator Adiyarkunallar, he may have based his comments on a 
contemporary date similar in all respects to that mentioned in the poem but 
obtained from a panchanga of his own time (cf. remarks ont he Alvar dates, paper 
vi, p. 487-below i. . 

_ 28. On Friday 23 July A.D. *756, which was the last day of the Tamil month 

Adi, Sravana (lunar month) bahula 7 (— 7th tithi in the dark fortnight) ended, and 
the 8th tithi in the dark fortnight began, at 21 ghatikas after meah sunrise, i.e., at 
or about 2-30 p.m.; while nakshatra “ Bharani ” ended, and nakshatra “ Krittika ” 
began, 6 ghatikas after mean sunset, which divides the Indian civil day iut'o equal 
halves. According to Brahma and Garga, Bharani would have come to end 30 ghati¬ 
kas earlier, i.e., 6. ghatikas after sunrise. The nakshatra is indicated in Tamil by the 
words jfffpeo Qrir <9plu'j&gi meaning-Krittika nakshatra; But the commentator 
on Silappa dlxilcdram, cal led csy^tb' upsafrs) a uju.QiPujir ~ (i.e,; <£ the author of the 
glossary”), interprets C hri' (9juu.ijB-.by “ Kr it tiled Bharani’," more, we may 

suppose, out of. regard fonfactng thaiuiixi' view;ofi the literal meaning of the wordst, 
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The nakshatra of a day is, properly speaking, the nakshatra current at sunrise, 
which, in this case, was Bharani: but Krittika is the nakshatra of fire (Tamil 
— fire), thence the prophecy that Madura was destined to be destroyed by 
fire on a day of “ Krittika”; but inasmuch as it was more properly a day of 
“Bharani,” the commentator has thought fit to mention this fact. Madura was 
probably burnt in the night when “ Krittika ” nakshatra was current. 

29. So far, the year A.D. 756, for the res gestae of the pcem, tallies exactly 
with the second as well as the first date which we have had to investigate in order 
to determine the date of its composition. We have now to see whether A.D. 211 
or A.D. 1301 which, we found, would not satisfy the first date would answer at 
least the second. 

30. In A.D. 211 the tithi Sravana (lunar month) bahula saptami ended, and 
ashtami began, at 47J ghatikas after sunrise, i.e., about 1 a.m. in the night 
between Friday and Saturday, the Friday being 19th July, the last day of the- 
month of Adi. Nakshatra “ Bharani ” ended about sunrise on Saturday 20th 
July, the 1st of Avani. We have here three objections to accepting AD. 211 as 
a. likely date. In the first place, the tithi was saptami , not ashtami at the time 
when the town began to be ablaze, i.e., in the night between Friday and Saturday; 

- in the second place, the nakshatra was Bharani riot Krittika Q&i @ili_ni) 

at all: and thirdly, the nakshatra Krittika was current on Saturday, 1st of Avani r 
and not on Friday in Adi. We have already seen that A.D. 211 will not suit also 
the day of departure of Kovalan and Kannaki from Kaviripattinam. 

31. Nor could the commentator have had in mind A.D. 1301 as a year similar 
in all respects to the year when Madura was burnt. In A.D. 1301, Sravana (lunar 
month) bahula saptami euded, and ashtami began, at 35| ghatikas after mean 
sunrise, i.e., about 8 p.m., while nakshatra “Bharani” ended, and nakshatra 
“Krittika” began, at 48-| ghatikas after mean sunrise, i.e., about 1-30 a.m., in the 
night between Friday and Saturday. The Friday was 28th July, the last day of 
Adi. Here again Friday 28th July could not have been referred to as “ Krittika ” 
unless the fire happened after 1-30 a.m. 

32. The Madras Epigraphists have gradually come to adopt the view presented 
in this paper, though on quite different grounds. In his South Indian Inscriptions, 
Volume II, part III, page 378 (1895), Dr. E. Hultzsch wrote: “In one of his 
interesting contributions to the history of ancient Tamil Literature, the HoiTble 
P. Kumaraswami allots Karikala to the first century A.D. This opinion is based 
on. the fact that the commentators on the Silappadhikdram represent Karikala as the 
maternal grandfather of the Chera king Senguttuv&n, a contemporary of Gajabahu 
of Ceylon. Mr. Kumaraswami identifies the latter with Gajabahu I who, accord¬ 
ing to the Mahavamso, reigned from A.D. 113 to A.D. 135. With duo respect 
to Mr. Kumaras warm’s sagacity, I am not prepared to accept this view, unless 
the identity of the two Gajabahus is not only supported by the mere identity of 
the name, but proved by internal reasons, and until the chronology of the earlier 
history of Ceylon has been subjected to a critical examination.” 

33. Twelve years later, at page 66 of his annual report for 1906-07, the 
Madras Epigraphist, the late Bai Bahadur V.' Venkayya, as the result of his 
examination of the larger and smaller Sinnamanur plates, recorded his opinion that 
the last Madura College or Academy (Kadaichchangam) mast have come into 
existence prior to the middle of the 8th century A.D. If we are right in concluding 
that the date of composition of Silappadhikdram was somewhere about A.D. 756, 
then it follows that Rai Bahadur V. Venkayya mado a very shrewd guess, for the 
middle of the 8th century A.D. which witnessed the composition of Silappadhi¬ 
kdram became by that very fact the high water mark of Sangam literature. 

34. Notwithstanding the hint thrown out by Dr. Hultzsch in 1895, no one 
seems to have thought it worth while to probe the alleged identity of Gajabahu of 
Silappadhikm-am with Gajabahu I of Mahavamso : but Dr.Ku inaras wami’s suggestion 
referred to by Dr. Hultzsch was accepted and > most rigidly carried to its logical 
conclusions by that great Tamil scholar the late Mr. V. Kanagasabhai Pillai in 
his “ Tamils 1,800 years ago,’" a work which enjoys a deservedly high reputation 


. \ 




APPENDIX (iii)—THE CHRONOLOGY OF EARLY TAMIL LITERATURE 


469 


but which, if reprinted, as it ought to be, would have to be re-named “ Tamils 
1200 years ago” for the whole work is concerned with events, persons and poems 
centred in the last Sangam which, we have seen flourished not more than 1200 
years ago- Mr. Kanagasabhai Pillai’s views, accompanied and enforced by copious 
illustrations from Sangam literature, have been adopted by almost every subse¬ 
quent writer on the subject, e.g., Mr. M. 8. Purnalingam*Pillai, b.a., in his 
“ Primer of Tamil Literature ” (1904), Mr. S. Anavaradavinayakam Pillai, m.a., in 
the Introduction to his Edition of Nuladi, Mr. T. A. Ramalinga Chettiyar, b.a., b.l., 
in his Age of Pattupdttu, contributed to the Tamil Antiquary, and by most magazine 
writers in Sen Tamil and other periodicals devoted to Tamil literature. All the 
same, these somewhat overdrawn pictures of the state of civilization in Southern 
India 1800 years ago will have to be revised in the light of our present day know-i 
ledge of epigraphy and chronology, and the scenes of the Madura Sangam will 
have to be transferred from the first century A.D. to the late 7th and early part 
of the 8th century A.D., the period which witnessed , along with the decay of 
Buddhism , the rise of the Saivite and Vaisknavite teachers , Tirugnanasamhandar , 
Sankardehdrya, Nammdlrar , etc. 

35. Incidentally, this readjustment of dates will enable us to understand why 
Tiruttakkadevar’s Jivaka Ghintdmani has always been classed in Tamil literary 
tradition with the other great works of the Sangam period. Those who have 
adopted the “ Gajabahu ” or “ 2nd century ” theory have been obliged to place in 
their imagination a gulf of some 600 years between the date of composition of 
Silappadhikdram and that of Jivaka Ghintdmani, because it is well known that the 
latter poem was founded on Mahapurdnam , the first part of which, Purvapuranam, 
was written by Jina Seriacharya, the preceptor of the Rashtrak&ta king 
Amoghavarsha J, who ascended the throne in A.D. 813, while the second part or 
Uttarapuranam was the work of Jina Senacharva’s disciple Gunabhadracharya. 

36. Now it is a fact that the text and commentary of Jtvaka Ghintdmani 
contain a date which can be stated with certainty as A.D. 813, the very year of 
accession of Amoghavarsha I. From the canto of the poem called Gandaruva 
Tattaydr llambakam and the commentary thereon we extract as many as five 
identities:—- 

( Commentary cm stanza No. 493). 

(1) Masi 1 = Magha bahula 10 ; 

(2) MaSi 6 == Magha amavasya. 

(3) Panguni 4 = Pbalguna bahula 14. 

(Stanza 590) (4) Siraha lagna on Friday, Phalguna sulda 3 — nakshatra 
“ Uttra Bhadrapada.” 

( Stanza 621) (5) Thursday in the week following — “ Rohini.” 

We have to find a single solution to these five equations,. We may try the years 
A.D. 813, A.D. 840, A.D. 935, A.D. 992, A.D. 1114, A.D. 1019, A.D. 1236, which 
are all years that contain likely elements; viz., in these years the first new moon 
in the solar year was more or less 14*35 days removed from Mesha sankranti, 
and Magha Amavasya fell at a late hour on Tuesday or an early hour on 
Wednesday; but only A.D. 8J3 satisfies all the conditions. In that year as we 
may see from the Ephemeris, Yol. II, Ma§i 1 = Magha, bahula 10 — 20 January 
A.D. 814 (Friday). Magha Amavasya fell on 25th January A.D. SI4 (Wednes¬ 
day), which was 6 Masi. Phalguna sukla 3 and nakshatra “ Uttara Bhadrapada ” 
ended on Saturday 28th January 814 at 23 and 33 ghatikas, respectively, after 
sunrise; so that on Friday about sunset, when the lagna was Simha, the nakshatra 
current was “Uttara Bhadrapada 1 2 3 ’ and the tithi current was sukla 3. In the 
following week, nakshatra. “ Rohini ” ended at )8| ghatikas after sunrise on 
Thursday, 2 February A.D. si4. Lastly Panguni 4 in the same year was 22 
February A.D. Sl4 (Wednesday), on which day Phftlguna bahula 14 was current 
throughout the day, ending very shbrtly after sunrise next day. All this may be 
verified from Fiphemeris, Vol. II. 

37. We need not enter upon detailed calculations of other competing years; 
but any one curious to investigate the subject may satisfy himself that none of 
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the other years will suit our requirements in all respects, including “ Simha ” 
lagna which occurred about sunset. 

38. It must not be supposed that the author of Jivaka Ghintamam wished it 
to be understood that that romance happened in the year A.D. 813-14. Had such 
Been his sole intent and purpose in the passages cited above_, nothing would have 
been easier for him than to have given us the Kaliyuga or Saka year, or at least 
the Cyclic year (Prabhava, Vibhava, etc.) But in the astrological craze which 
overtook the country at a very early period, it became the fashion to attach an 
astrological causation to the principal events in the life of every hero or heroine : 
and of course the full astrological influence exerted by the planets at any time 
could nob be brought out without mentioning the lagna , vara, titki and nakshaira, 
or at least the titki and nakshatra, or vara and nakshaira . Had some work been 
in existence during the Saugam period that gave varas, tithis and nakshatras in a 
sort of ephemeris for several hundreds or thousands of years, nothing would have 
suited better a Sangara poet who wished to compose or improve a romance and 
locate it, say, in 3000 B.C.; but in the absence of such a work of reference, the 
poet was driven to resort to contemporary panchangas and we are thus entitled to 
infer that any particular astrological combination mentioned by a poet and 
referrible to only one date, must have been obtained by him from a contempor¬ 
aneous panchanga of that date. The reader may be disposed to doubt whether 
this explanation can be held to account for the way in which, commentators like 
Adiyarkunallar and Nachinarkiniyar, who composed their commentaries some 
centuries after the date of composition of the poems commented on fill up, as 
they do, lacuna:: in their authors’ astrological references. The answer is that 
commentaries in Southern India generally spring up almost simultaneously with 
the publication of a poem of any importance ; because, although the language of 
Silappadhikaram was far more intelligible to contemporaries than it is to us, yet 
it was the language of poetry and, in accordance with a practice as old as the 
Tolkappiim , it tad to be introduced to the world obstetricante manu, that is, 
through the mediation of a commentator. We know that Silappadhikaram had a 
commentary from the very beginning. Tbe best commentaries no doubt survived 
in course of time, but in the great commentaries on the great Tamil poems, there 
seems to have been maintained a continuous unbroken tradition of annotation, 
dating from the date of each poena; and astrological peculiarities, whether alluded 
to in "the text of a poem or supplied by the ingenuity of an early scholiast, would 
be )ust the sort of curious learning that would be handed down scrupulously from 
commentator to commeutator. 

39. In line 85 of the 26th Canto of Silappadhikaram it is stated that the Chera 

King Chengnttuvau, after hearing the story of Kannaki from the shepherds 
or Kwavas, visited the “ Nilagiri ” mountain for a day with his forces, and then 
proceeded to the North of India whence he procured stone for the image of 
Kannaki, which he solemnly installed in his capital Vanda. What became of 
Kannaki-worship, thus instituted, is only partially known : for students of Tamil 
literature have searched in vain for any trace on the continent of Southern India, 
of this worship which became popular,‘and has remained so to this day, in Oeylon. 
The Nil gin District, therefore, may be said to possess an additional interest for 
students’of Silappadhikaram, in that not only is it alluded to by name in the text 
of the poem, but there still exists in that district a place called Kannagimand, 
(Rivers’ Todas , page 734), which is a maiid or village belonging to the Toda clan 
of Kumdr (itself an echo of Kerala), and situated in Meknad, very near the Sisipara 
route leading from Malabar into the Nilgiris, one of the probable routes by 
which, according to Mr. Rivers (page 704), tbe Todas themselves entered the 
Nilgirls. At Fair Lawn, which is at no great distance from Kannagimand, are 
the ruins of an extensive fort, erected possibly either by Chera Kings or by those 
who subsequently wrested from them the Nilgiris. For, three centuries later 
then the tune we have been dealing with, we find copious epigraphic evidence of 
the conquest of the Nilgirls by the Ho.ysala King Vishnuvardhana (A.D. 1117), 
whose creneral “frightened the Todas, offered up the Nilgiri peak^to the goddess 
of victory, and pursuing the Malayalis, made himself master of Kerala ’’—Annual 
Report of Madras Epigraphist for 1906-07, page 81. , 
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APPENDIX (iv). 

THE TRUE AND EXACT DAY OP BUDDHA’S DEATH. 

(Reprinted from Indian Antiquary, 1914.) 

The object of the subjoined chart is to show that the true date of Buddha’s 
death (Tuesday, 1 April, 478 B.fJ.j, is deductible from the eight week-day dates 
cited in Bishop Bigandot’s Life of Gaudamo, ( Triibner’s Oriental Series). The 
demonstration is accomplished by selecting 5 out of the many dates which have 
from time to time been associated with Buddha (see a long list of such dates at 
p. 165 of Vol. II of Prinsep’s Tables ) and testing the week-days of the several 
occurrences with reference to each of these dates. The dates selected were :— 

(1) 1027 B.C., which is the most frequently occurring among the dates 
collected by Prinsep; 

(2) 901 B.O., corresponding to 980 B.O. for the birth, and to 901 B.C., 
for the death ; which is said to be quoted by Jachrig from Pallas* Mongol Chronor 
logy (Prinsep, loe. cit.); 

(3) 846 B.C., corresponding to 835 B.C., which is said by Prinsep to be the 
era adopted at Lhassa and founded on an average of 9 dates : 846 B.O. appears to 
be the date of “ Buddha’s appearance ” alluded to in a well-known Tamil Bud¬ 
dhistic poem of 8th cent. A.L). called “ Manimekhalai; ” 

(4) 638 B.G., known as the Peguau date ; and lastly, 

(5) 478 B 0., Cunningham’s second date, which, at page 22 of J.R.A.S., 
1909, Dr. Fleet admits to be an alternative to his own date, 483 B.C., K&rttika 
&ukla 8. 

In selecting supposed dates for trial, I have endeavoured to limit myself to 
typical ones, i.e., to those which have at least some points in their favour. I made 
an exception in favour of 846 B.C., because, though wide of the mark, it is a curious 
date and seems to have been adopted by Tamil Buddhists of the 8th century A.D., 
who appear, according to indications in the Tamil poem Manimekhalai to have 
believed that Buddha was born on the 14th day of Rishabha month and on a day 
of nakshatra Yi^akha. The same poem refers to the year 1116 of an era, appa¬ 
rently a Buddha era, having been reached circa A.D. 770. Other dates, which 
might have been selected, had to be rejected in limine , because the week-days 
were obviously unsuitable, 'lhis remark applies to 544 B.C., which would give a 
Sunday (instead of Tuesday) as the day of Buddha’s death, as well as to 543 
B.C., in which the tithi and nakshatra of Buddha’s death concurred on a Friday. As 

[Continued on page 474 infra] 


N<B r-Tho following abbreviations are used in the chart below, 

t. «u, for Mia, the bright fortnight of a lunar month. Bahula paksha is not referred to even once in the chart* 

2. f. d. t. and/, d. n. These symbols indicate respectively that a tithi or a nakshatra ended on the following 
day after that cited us thn day of the tithi or the day of the nakshatra . Ordinarily a tithi or a nakshatra is cit*d as 
belonging to the day on which it comes to end but occasionally, it is cited as belonging to the day when it only 
commences. u F. d. t. 5 ’ and “/• d, n * mean accordingly n following day's tithi*' and “ following day's nakshatra 

3. The ending moments of tithis and nakshatras are generally given correct to two decimal places of a day. 
The hey to this system will be found in the author's Eye-tall©, Tine *20 means 12 ghatika 9 fitter sunrise. 

4. When both tithi and nakshatra ar.e cited, the ending moment of the tithi is given first, and then the ending* 
moment of t.he nakshatra. 

5. The English calendar years cited in pairs run from 1 March to 0 Marob, {i.e. the last day of February), 
Thus 1096*95 b. c. is the peril d from 1 March 1096 to 28 F ebruary 1095, At the epoch we are considering, this 
period coincided very nearly with an Judisn *oh<r sic ©real year. 

6. The expression * * 2 3 4 5 6 preceded by.arn adhika month M draws attention to the circumstance that the iunar year 
under c usideratiou, was one of 13, not of 12, months, 
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Chart to show that the true and exact day of Buddha's death (1 April 478 B O V; Tuesday) 


8. Week-Day dates in 
Bigandefc’s Life of Gaudaxna. 


1, Kauzda Era given np on Satur¬ 
day 1st of the moon of Tabaong (=== 
Phalg.). 

Reference* Vol. I, p. IS. 


2. Commencement of Eetzaha Era- 
8undav, let of the waxing moon of 
Tagu (—Ch&itra). 

Vol. I, p. 13. 

In Vol. II, p. 133, footnote, Big- 
arid tit is in obvious error as to this 
date : Bee para. (0) of explanatory 
note. 


3. Birth of Buddha, year 68 ; Vai- 
Sakha Pftruiira; N&kshatra “ Vi- 
siikha,* Friday. 

Vol I,p.28{ Vol. IT, p. 71. Con¬ 
ception having taken place under 
Nak. “Utt. A0h»4ha M in sravana 
month and birth nnder “ Vflakha,” 
Vai&ikha Bu, 15 is the implied date 
of birth. 

4. Buddha leaves Kapilavasru— 
year 96, Sunday, Ashadha Fall 
Mooo-Nakahatm .“'Uttara Asha- 
$bV'; and enters into solitude next 
day, Monday. 


Supposed centra*! date 1027 B.C. 


Supposed central date 001 B.C. 


1096-95 B.C. Phalguna (preceded 
by adhika month) sukla 1 was Wed. 
Jany . 30, 1095 B.O. ; *39. 

N.B. —Abolition of last year of old 
Kauxda Era 


1096-94 B.Ct Gkaitra 8*Ha 1= 
Friday, Mar. 1. *12,1095 B.C. 

N B.—Eetzana lira, yearO, marked 
by Fhalgana dukla 1 in 1093-95 B.C. 


1027-26 B.C. Friday, April 11 ; 
1027 B.C. ; 34; *16. 

N.B. —Phalguna aukla 1 in 1028-&7 
B.C. marked >ear 68, expired, of 
Eefczana Era, (1096 leas 1028;, 


999-98 B.C. Tithi ended on Sunday 
June 29, 999 B.C. at *31 and Nak* 
shatra lind ended on Sal, at 49. 
This wan Sravana full-moon. 


~ Vol. I, pp. 62-64 (year 97.) 
Vol. II, p, 72 (year 96.) 


8. Attainment of perfect wisdom- 
year—103, Vaisakha full moon; Vi Sa¬ 
kha Nakebatra; Wednesday. 


Vol. I, p. 208. 


7. Death of Buddha.—year 148 ; 
Vai&akha full-moon. Nak. “Visa- 
kha if Tuesday ; a little before (lay 
break, 

Vol. II, pp. 69, 73. 


8. The new religions era commen¬ 
ce* in the year of Buddha’s death 
,148 on Monday, first of tho moon 
of Tabaong (=Phalgnpa). 

Vol. II, p, 113. The weekday 
was possibly Sunday which appears 
•ht another version recorded by Big- 
fmdefc; vide footnote to p. 133, Vol. 
31, and para (6) of explanatory 
• note. 


r 


N.B.—1. Nak on Sund. was nob 
Uttara Ashafjha. 

2. PhSlguou aukla 1 in 1000-999 
B.C, marked year 96, expired, of 
Eetxa na Era (1096 less 1000) and 97 
ourrent. 

j 992 -91 B.C. j Wednesday, April 
14-17, 992 b c.—pUrnima ; but nak* 
statra Vi&ikha had ended on Tuesday 
at *77 of day. 

N.B.—*1. Nak. on Wed, was not 
Visakba. 

2. Phalguna eukla I in 993 92 
B.G, marked year 103 expired of 
Eetxana Era (1096 less 993). 

988-87 B.C. Friday, June 27*65, 
988 B.C.; oravapa full-moon. 

N.B. —Phalguna snk}a 1 in 989-88 
BO, marked Eetzana year 107 
expired (1096 less 989). 


948-47 B.C ; Tuesday, 7 April, 
948 B.C. ; *84; *97. 

* N.B, —Phalgtnja 3ukla 1 in 949-48 
B.C, marked Belzana 148 current or 
Katzana 147 expired. 


949-48 B.C. j Phalg. «n. 2~Mon- 
day, Jan, 26 *64, 948 B.O. 

N.B. —This was the Phalguna be¬ 
fore Buddha’s death and marked new 
era, year 0. Phalguna 6ak}a 1 in 
948-47 B.C. marked year 1 expired 
of new religious era. 


1050-49 B.O,; Phalguna (preced¬ 
ed by adhika month!, an, 1 was Sat. 
Feb. 1. 1049. B.C. Tithiendedat *21, 

N.B. —Abolition of last year of 
Kfitizda Ei a. Sat, was prob, Adi 
Chandrodaya. 

1049-48 R.C. j Chaitra 6ukla l=ss 
Sunday, 1 Mar. 1049 B.C. j *71. 

N.B.— Moniay was prob, Adi 
Chandrodaya^ 

2. Eetzana Era, year 0 marked by* 
Phalguna 6nkja 1 in 1049-48 B.C, 


980-79 B.C.; Friday, April 3,880 
B.C. ; *96 ; f. d. n. *45. 

N.B. —1. Nak. ** Vt&kha " was cur¬ 
rent on Friday and ended on Sat. at 
*46. 

2. Phalg. Sukja l in 981-80 B.C. 
marked Eebzana 68 expired (1049 
less 981). 

952-61 B.O.; Sunday, 19 June, 
962 B.C. j SB; *80. 

NIB.— 1. This was Ashadha full- 
moon (preceded by adhika month). 

2. Phalg. euklal in 953-52 B.C. 
marked Eetzaua 96 expired (1049 
less 953) and 97 current. 


945-44 B.C. ; Wed. 4 April 945 
B.O . } *61 ; *91. 

N.B, —Phalguna 6nkja 1 in 943-45 
B.O. marked Eetvana year 103 ex¬ 
pired (1049 loss 940). 


941-40 B.O.; Sunday,, July 17*90, 
941 B.O.; full-mom of Sravana (pre¬ 
ceded by adhika month.) 

N.B. —Phalguna 6uk]a 3 in 942-41 
B.C. marked Eetzana, 107 expired 
(1049 less 942). 


901- 00 B.O.; Wed. Mar. 29 ; 901 
B.O. ; *21 j *99. 

N.B. —1. Nak. “'Vjsftkha” com¬ 
menced at *04 on Wed and was not 
current on Tuesday. 

2. Phalg. su. 1 in 902-01 B.C, 
marked Eet*. 148 current and 147 
expired. 

902- 01 B.G. Phalg. sn. 1 was Sun¬ 
day, Jany. 16, 901 BOi; *84; the 
same day was Adi Chandrodaya. 

N.B. —Thiswas the PhSlgn^a be¬ 
fore Buddha’s death and marked 
year 0 of the new religions Era, 
Phalg. sukja 1 in 901-00 B.C. marked 
year 1 expired of new religious era. 


VoLI. p. 97 “ a little before the 
break of day.*’ 

Vol. II, p. 78. 

6. Death of Buddha’s father Sud- 
’dhodana,*—ye*r 107; full moon of 
Wakaong (—Sravana); at sunrise 
on Saturday. 
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Supposed central date 846 B.C. 


Supposed central date 688 B.O. 


Correct central date 478 B.C. 


$16-15 B.C.; Phalgupa fcnkja 1 was 
Monday, 20 J»nv. 915 £ 0. ; 71. 

N.B. — 1. Sat. was not Phalguna 
4ukla 1 or 2. 

2. Abolition of old Kauzda Era. 

©16-15 B.C, ; Ohaitia 6a. l=Wed. 
Feb. 19* 10,915 B.C 


N B. —Sunday was not Adi Ohan- 
drodaya. 

2. Eetzana year 0 marked by 
Phalguna Sukja 1 in B.C. 916-14. 


846 -45 B.O.; Tuesday, April 20 ; 
846 B.C. ; 89 ; *21. 

N B.—1 Solar and lunar year began 
rftt praotvcally the same moment. 
The Tuesday was 14 Kishabha j u. 
14 ended on Tuesday at 08. 

(2) Phalguna 6u. 1 in 847-46 B.C. 
.marked Eetzana 68 (916 less- 847). 

819-17 B.C. ; Wed. 9 June, 818 
B.O. ; 48 ; f, d. n. '23. 

N B.— This was Ashadbnfull moon, 
drat neither tiihi nor nak. fell on 
Sunday. 

2. Fbalg. 6a. 1. in 819-18 B.C. 
marked Eetzana 96 expired (916 less 
819) and 97 current. 


811-10 B.C.; Sat. 25 Mar.; 811 
•B.C.; *19 j f. d. n. '32. 

N*B. —Week day was not, Wednes¬ 
day. 

" 2. Phalg. 6u. 1 in 812-11 B.C 
marked Eetsana 108 expired (915 
less 812). 


807-06 B.C., Wed. 7 July 807 
B.C. *17... 

N.B.— Sravana full moon, but 
week-day was not Sat. 

2. PhSlg. in. 1 in 808-07 B.C. 
fietxaua marked 107 expired (915 
Jess 808). 


767-66 B.C.; Sund. 17 Ap. 767 
B.G.; 14-Nak. w Visakha ” ended on 
at 74. 

N B. —Phalg. Su: 1 in 768-67 B.C. 
tu&rked Eetzana 146 current and 147 
-expired (915 less 768). 


768-67 B.C.; Phalg. (preceded by 
iidhika month), sukja 1 was Wed. 2 
Feb; '90. 

N.B,—Phalg. ftn. 1 in 768-67 B.O. 
marked year 0 of new religious ora 
and Phalg. su. 1 in 767-66 B.C. 
marked year 1 expired of new era. 


637-36 B.O. ; Phalguna sukla 2 
ended ot» Sat Jan 26 90 638 B.C. 

N.B. —-Abolition of old Kauada 
Era. 


637 -36 B.O.; Obaitra 6nk]a 1 
ended on Sunday Feb. 24 ’57, 
636 B.C.. 

N.B.~- Eetzana Bra, year 0 be r au 
B.C. on Phalguna 6a. 1 in 636-35, 


567-66 B.C.; Thursday , March 26, 
567 B.C.; 86; Nak. ended on Sat. 
at 17. 

N B. —1 Friday was not Vaisakha 
su. 16. 

2 Phal/una su 1 in 588-67 B C 
marked Eetzana year 68 expired 
(636 le»s 608). 

639-88. B.C. Srayana full moon 
ended on Monday, 13th July 539 
B.C at *44 and Nak. “ Uttara 
Asbadha ” _ had ended at 58 on 
Sunday. Asba<Jha full moon was 
Sat. Jun. 13 97 Nak. “Uttam 
As had ha v in that month was 
Monday, June 13 28. 

N.B.--Pbalgnpa 6a. 1 in 640-39 
B.C. marked Ketaana year 96 expired 
(636 less 340). 

582-31 B.O.; Tuesday , 29 March 
632 B.C,; f‘6 j f, d. n. 77. 

N.B. —Phalguna 6u* 1 in 533-32 
B.C marked Eetzana 103 expired, 
(636 less 533). 


528-27 
628 B.O. 


B.C.; Saturday 
63. 


11 July, 


N.B. —Phalguna 4u. 
B.C. marked Eetzana 
(636 less 529). 


1 m 529—28 
107 expired 


488-87 B.C ; Wednesday, April 
21. '97; 29. 12th day of Kishabha 
(Solar month). 

Note 1. Tuesday was not Vais. 
6a. 15, 

2. Phalg. 6a. 1 in 489-88 B.C. 
marked Eetzana 147 expired, 148 
ourrent (636 less 489). 


489-88 B.C. Phalguna sakja 1 
(preoeded by adhika month) ended 
on Monday Feb. 8, 488 B.C. at '72. 

Note. —Phalguna (§u. 1 in 489 
B.C. marked year 0 of new religions 
era. Year 1 expired was marked by 
Pha%. 6a. 1 in 488 -87 B.O. 


627-26 B.O. j Philytina 6u. 1, 

('preceded by adhika months ended 
on Sat. Feb. 4. 626 B.c. at '39. 
N.B.^--Abolitiop of’Kaoaiia Era. 


026-25 B.C. New moon at the 
beginning of Chaitra month wan 
Sat. March 4 ’99. 626 B.C. 6nkja 1 
ended on Monday, Maroh H at 05 
and this was first Cbandrodaya. 
&ukj* 1 was current throughout 
Stmday. 

N.B.— Phalgnija 6a. 1 in 626-25 B.C, 
marks Eetzana year 0 (abt 25 Janv 
625 B.C,). J 

557-50 B.C. ; Friday, 4 Ap. 557 
B.O.; 69; f. d. n. 31. 

N.B. —Phalguna 6a. 1 in 558-57 
B.C, marks ICetzar.ayear 68 expired 
(626 less 558), 


529-28 B.C. ; Nija AshSdha full 
Moon and Nakehatra “ Ottara 
Asha^ha ” ended ut *59 and 02 
respectively of Sunday 22 June 
529 B.C. 

N.B.—Phfilgurm 6u. X in 530-29 
B.C. mtu*ks Eetcana 96 expired (626 
loss 630) and 97 current. 


522-521 B.C.; Wednesday. 8 April 
522 B.C. ; 30 } '74. 

N.B.—Phalguna 6a. 1 i tt 523-22 
B.C. marks Eetzana 103 expired 
(020 less 623). 


518-17 B.O. ; full moon tifchi of 
^riivana commenced on Sat. 20 
July, 618 B.C. at *61 and ended on 
Sund. 21 July at '51 of day. 
Saturday, at sunrise of which 
Suddhodana died, was loosely called 
full Aioon, although this description 
was properly applicable to night 
between Sunday and Monday. 

N.B.—Phalg. 6u. 1 in 619-18 

B.C. marks Eetzana 107 expired 
(026 less 619). 

478- 77 B.O.; ViSakha’* na k- 
shatra commenced at '87 on Tues¬ 
day, 1 Ap. 478 B.C. and ended at 
'89 on Wed. ; sukla 15 was current 
all Tuesday and ended on Wednes¬ 
day aboot sunrise. 

N.B.—Phalguna 6i. 1 in 479-78 
B.O. marks Eetzana 147 expired, 
148 current. 

479- 78 B.C. Phalguna tkikja 

2=Monday Jany. 20 '98, 478 

B.C. Phalgapa sakja 1 ended on 
Sunday 10 Jany. 478 B.C, at 80 
of the day. 

N.B.™Phalguna 6 u. 1 in 479-78 
B.O. marks year 0 of new religions 
era. Year 1 expired is therefore 
marked by Phalguna tin, 1 in 478-77 
B.C.—Eetzana 148 expired (026 
less 478). 
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regards 483B.G:,! mnsfc say, with reference to Bigandet’s week-days, that a more’ 
improbable year would be difficult to find, since in that year Vai&ikha purnima 
ended on Saturday March 28-90, while Nak. “ ViSakha ” commenced on Sunday, 
March 29-02 and came to end on Sunday, March 29‘98 : in other words, purnima 
and “ Vaisakha ” Nak., did not concur in Vaisakha month of that year for even one 
second of time. The year, 484 B.C. is a more probable year, because both Vaisakha 
§u. 15 and “ Vaisakha ” Nak. ended in that year on a Tuesday. r 

A.n additional reason for selecting (2) 901 B.C,, was that if any year was likely 
to yield week-days identical with those yielded by 478B.C., it was 901 B.C., on 
account of a well-known cycle in Indian Chronology by which week-days, tithis- 
and nakshatras generally repeat themselves on the same days of the Indian 
sidereal year once in 423 years. The year 901 B.C. does yield week-days closely 
similar to those yielded by 478 B.C., except that it fails at the most, important point 
and brings out the week-day of Buddha’s deatli as Wednesday instead of Tuesday r 
[t will : be seen that the only year for Buddha’s death which brings nut all the 
week-days correctly is 478 B.C. The number of tests could be multiplied, but we- 
inay be fairly certain that the result would always go to confirm 478 B.C. 

This being so, it becomes an important question when these week-days were- 
first recorded” Evidently, not during Buddha’s life time or shortly after his 
death, because the week-day, as a detail used for ordinary citation was not known 
in Europe till the 3rd century A.D. and probably was not known in India till least 
the 5bl> century A.D. : indeed, week-day citations are not commonly met with in India 
till the 8th century A.D.—[See on the whole subject of the Indian week-day, Dr, 
Fleet’s valuable article in Oct. issue of J.B.A.S. for 1932 pp. 1039-1052]. 

The Burmese chronicle, translated by Bishop Bigandet, is called Malla-linlcara 
wouttoo and was composed about A.D. 1773, but Prof. Rhys Davids testifies to tb& 
substantial, even verbal, identity of that chronicle with the Jataka commentary 
current in Ceylon in 5th century A.D (Prof. Rhys Davids, cited by Mr. Harry 0. 
Norman in J. B.A. S. 1908 p. 15). We may, therefore, assume that the week¬ 
days in Bigandet’s Life of Gaudama, were calculated 1 retrospectively by some one 
between the 5th and the 8th century A.D.: but even so, we are led to infer that the 
true date of Buddha’s death, though forgotten, as Dr. Fleet lias shown, by 1200 
A.D. iu Ceylon, had been preserved in the traditions of Buddhists for at least a 
thousand years after the death of Buddha. 

There are certain points worthy of note in the calendar system disclosed by 
an investigation of these week-days :— 

(1) In this calendar there runs throughout an implied distinction between the- 
commencement of an era , and the commencement of a year. The commencement 
of eras was shifted from time to time, it was 6ukla 1 of Chaitra of a particular yoar 
under the Eetzana Era, and under the New Religious Era, it was associated with the 
date of Buddha’s death; but what i3 clear is, that the commencement of the year was 
always the same, i.e.» 6ukla 1 of Tabaong or Phalguna. As an analogous case, 
we may cite the era of the reformed English calendar which began on 14 Sep. A. D. 
1752, though the commencement of the year was always the same as before, the 
1st of January. 

(2) Secondly, it is apparent, except in the case of the last date on the 
chart, that the commencement of the lunar month under this ancient calendar, 
was Sukla 1 or pratipada, as in the present day Indian calendar, and not the 
first heliacal rising of the moon, as in the Jewish and the Mubummadan calendar. 

j At the time when this article was fim contributed to the /ndit'it Antiquary (1914), there was just a possi. 
lil'tr (though it seemed highly improbable), that the author of Malla-linkarawouttoo might have himself calculated the 
weekdays in a' cordaiiO^ with the modern Burmese Calendar, which has been in use in Burma since 1738 A.D. In 
7, / Ant Vol xxxix (1910), 8ir AUred Irwin has given the elements of the Burmese calendar from A.D. 638 to A.D, 
1752* hat* adds ; it ifi not certain what calendars wero actually observed in Burma before the year 1100 Burmese 
F*a »A ». 1738.** After a good deal of study of the relevant document* it has been found impossible to verify 
whether according to tbe modern Burmese calendar, the week-days in Bigandet could be located anywhere else* 
j an m tbe years shown in the last colnmu of my chart. Bigandet is certainly in error in supposing, in footnote to ^ 
/ 2 38 Voi fl, and elsewhere, that fch«y can be located with reference to 643 B.C, as the centra! date, 

** From the Introduction to Part II of Vol. I of the Epnemens, it will bo seen that Burmese dates before 1738 A.D, 
were in all probability calculated according to the Sury a Siddbauta. Examples are given at the end of Section ii of 
Part II of Voh I. 
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In the excepted case I suspect, as observed in paragraph (6) of this note, a wrong 
reading in Bigandet’s English Translation (Vol. II, p. 113) of Monday for Sunday. 
On the other hand, the phrase adi chandrodaya dine quoted by Dr. Fleet from 
Dipavamsa {J.B.A.S. 1909), seems to refer, not necessarily to 6uJtla 1, as 
assumed by him, but to the first day when the crescent was actually visible, and 
in 242 B.C., as shown below, this was actually Sukla 2. The ordinary rale 
(p. 70 of the Text) is, that if Sukla 1, ends before 42 of a day, (26 ghatikas after 
sunrise) the crescent will rise the same evening and that if 6ukla' 1 ends later 
than *58 of a day, (35 ghatikas after sunrise), the crescent will only appear 
next day. Between these limits, the day of the first appearance of the crescent 
is a matter of calculation. 

Among other indications going to show that the “ first of the moon ” or “ the 
first of the waxing moon ” in Bishop Bigandet’s translation is meant for Sukla 1 
is the following, which is also otherwise interesting. We are told at p. 107 of 
Vol. I that for 49 days from the attainment of perfect Buddhaship, i. e., from 
Vaisakha purnima, Buddha did not taste food, and that on the 50th day which 
was the 5th of the moon of Watso he was hungry. [Bigandet’s translation in 
this place “5th after the full moon of Watso ” is an obvious mistake, since (1) 49 
days from Vaijakha purnima can only take us to sukla 5 (29|- + + 5 = 49 ) 

in Watso or Ashadha, and (2) we know from p. 118 of Vol. I that some days 
after the conclusion of the 49 days fast, Buddha preached a sermon at exact full 
moon and exact sunset; this we may identify as Ashadha purnima or Watso full 
moon—which tithi, in 522 B.C., ended on 6 June at *40 of the day or a little while 
before sunset.] _The 50th day from Vaisakha purnima in 522 B.C. Was Wednes¬ 
day, 27 May = Ashadha (or Watso) Sukla 5, which tithi ended at *78 of the day. 
In this ease, Sukla 1 was first moon rise, but as Sukla 1 ended on May 24*18, the 
5th tithi, if it had been counted from first moon rise, would have been Thursday, 
May 28, the 51st day, not Wednesday the 50th day counted from Vaisakha 
purnima. It is clear, therefore, that tithis in the text translated by Bigandet 
were calculated, as now, from new moon and not from the first moou-rise. 

. . (3) On the relative merits of 483 B.C. and 478 B.C. as years of Buddha’s 

death, Dr. Fleet remarked, at p. 22 of /. B. A. &. 1909 : “ For the latter occur¬ 
rence ” (the anointment of Devanampiya Tissa), “the mention of the Ashadha 
nakshatra indicates 247 B.C. or 242 B.C. The choice thus lies between 247+236 
B.C. = 483 and 242+236 B.C. =478 B.C. The earlier year is preferentially 
supported by a consideration of the circumstances which paved the way to the 
.acquisition of sovereignty by Chandragupta.” 

It will be seen from the author’s “Eye-table” that Nakshatra Purva 
Ashadha can coincide with Margasira Sukla 1 or sukla 2 (on either of which days 
Devanampiya Tissa was anointed) only in a year in which some month previous to 
Margasira was adhika. This was the case with the years 247 B.C. and 242 B.C., 
and Dr. Fleet is, therefore, perfectly right in observing that the choice lies 
between these years. There is, however, this noteworthy difference between 
these two years. In 242 B.C., the year of anointment of Devanampiya Tissa, 
•corresponding to 478 B.C. for Buddha’s death, Margasira Sukla 2 ended on 
November 14, at 51|- ghatikas (in Lanka time), after mean sunrise, and as Sukla 1 
had ended at the corresponding part of the previous day, it is clear, from the rule 
•cited above, that Sukla 2, Nov. J4, was adi chandrodaya dina or first moon-rise in 
the month. Nakshatra Purva Ashadha was current all through Nov. 14 and came 
to end at 2$ ghatikas after mean sunrise next day. The case was very different 
in 247 B.C. 8ince, in that year, MargaSira Sukla 1 ended at 9 ghatikas after mean 
sunrise on 6 November, it i3 evident that,-that was ddi chandrodaya dina or the 
day when the crescent first appeared. Nakshatra Purva Ashadha, however, 
commenced only at 50$ ghatikas after sunrise on the same day, i.e.j 2 hours after 
midnight and was current for only about 9$ ghatikas at the very end of the day. 
The anointment could, of course, have been performed in what we should call the 
small hours of the morning of 7 November, 247 B.C. so as to bring the ceremony 
within the influence of Purva. Ashadha, but generally speaking, such a day would 
not be called a day of Purva Ashadha, whereas 14 Nov. 242 B.C. was strictly a 
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day when Purva Ashadha joined with the iidi cluxiidrodaya diiui of Marga^Ira, 
far, the calculation of nakshatras appears to point to 242 B.C. rather than to 247 
B. G. as the year of anointment of Devanampiya Tissa; and consequentially, to 
473 B.C. rather than to 488 B C., as the year of Buddha’s death. Dr. Fleet 
promised to exhibit in a separate article, the process of determining the nakshatras, 
but to the best of my belief he has not done so yet. The determination is very 
easy by the tables and method of my Indian Chronology. 

(4) One of the reasons which led Dr. Fleet to adopt Karttika sukla 8 rather 
than the traditional Vaisakha Sukla 15 as the day of Buddha’s death, was that, on 
the latter assumption, it was not possible to place the two anointments of 
Devanampiya Tissa 247 B. C. Marga^ira sukla. 1, and 246 B C., Vaisakha sukla 15* 
as well a 3 the arrival of Mahindo in Ceylon'(B.C. 247 Jyaishtha sukla 15) within 
the year designated by Dlpavamsn as “ 236 years after the death of Buddha,’ i.e., 
after 483 B.O., Vai&kha, Sukla 15. He argued rightly that if each “ VaiSakha 
Sukla 15” was the commencement of a new year, the arrival of Mahindo at any 
rate must belong to a year later than 236 expired of the Buddha era, which would 
be complete on VaiSakha sukla 15, 24 7 B.C. Now, if as 1 have shown above, the 
ancient Buddhist year always took its departure from Sukla 1 of Phalguna, then it 
follows (a) that year 236 expired of the religious era would be marked by 
Phalguna Sukla 1 in (479 B.C. less 236==) 243 B C, and ( b) that the second and 
third events, referred to above would both fall within the space designated by a 
single year, 236 expired, (running from 243 B.C. Phalguna Sukla 1 to 242 B.C. 
Magha* Amavasya). Sncli being the case, the necessity for adopting Karttika 
Sukla 8 as the day of Buddha’s death, in great measure, ceases. Dr. Fleet seems 
to think that both the anoiutmenbs of Devanampiya-Tissa should be placed within 
the 237th year current after the death of Buddha. 1 do not know if the text of 
JDtpavamsa requires this construction. The text, as quoted by him ( J.R.A.8. 

1909, p. 11) makes two statements, (l) that Devanampiya-Tissa was anointed 236 
years after the death of Buddha; (2) that he was twice anointed. It may be that 
the first anointment was in the 236th year current, towards its close, and the 
second in the 237th year current. 

(5) It follows from an examination of these week-day dates that Buddha’s 
age at the time of his death was 79 complete years, not 80 years, and that 
supposing he was born in the year 68 of the Eetzana Era, he could be said to 
have died in the year 148 of that era only in the seo.se that the year 148 was 
varttamana or current. Bee, however, division (8) below of this note. 

(6) Bishop Bigandet remarks in a footnote on p. 133 of Yol. II that the 
Kauzda Era was abolished on a certain Saturday which was the new moon of 
Tabaong (March) and that the Eetzana Era commenced next day Sunday the first 
after the same new moon. This of coarse is not correct, since the old era was 
abolished with effect from Phalguna (Tabaong) §ukla 1 (See Vol. I, page 13), while - 
the new era was brought into force with effect from Sukla 1 of the next month 
Chaitra (=Tagu). 

On the other hand, while referring to the commencement of the New 
Religious Era (the era of Nirvana), Bigandet has made a mistake just the combers©* 
of the above. He says ^footnote on the same page 133 of Vol. II): “ In the year 
148, the first day of the month of Tagoo (April), which fell on a Sunday, was 
fixed as the beginning of the new computation, emphatically called the era of 
religion, 543 B.C. ’’We need not concern ourselves with 543 B.C. (Asa matter of 
fact, the first of the new moon of Chaitra or Tagoo in 543 B.C. was Wednesday, 
not Sunday.) But it will be seen from a comparison of this passage with those at 
page 13 of Vol. I aud page 113 of Vol. II, (1) that where Bigandet affirms Phalguna 
Su° i to have been the beginning of the Kauzda Era, he should have said this of 
Chaitra su. 1; and (2) that where he affirms Chaitra su. 1 to have been the 
beginning of the New Religious Era, he should have said this of Phalguna su. 1. 
So far, there may have been, on his part, a mere mistake of transposition of 
months, but in saying (in footnote to page 133, Vol. II,) that Sunday was the 
beginning of the new religious era (Era of Buddha’s death), he is backed by the 
calculations exhibited in my chart against the 8th date; and contradicted by bis 
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own statement in the text (page 118 of Vol. II), that the New Religious Era began 
on a Monday. Should my conjecture that Sunday was the proper week-day in 
this case prove justified by a reference to the Burmese manuscript used by 
Bigandet or to any other original text, then it will follow that “ first of the waxing 
moon ” throughout the chronicle translated by Bigandet means “ >§uk!a pratzpada," 
and not the first heliacal rising of the moon. 

(7) In one or two instances, details of dates, not explicitly affirmed by 
Bigandet, have had to be supplied from other circumstances stated by him. Thus, 
as regards the birth of Buddha, we are told, in the first place ( Vol. I, page 28), 
that he entered the womb of his mother Maya at a full moon under the constella¬ 
tion “ Oottarathan {—“IJttara Asbadha ”). Reference to the Eye-Table 
appended to my Indian Chronology will show that this must have been the 
Full Moon of Sravana. As Buddha was born 9 months later under the constella¬ 
tion “ Witlutka ” (“ Vi&ikha ”), ( Vol. II, page 71), the birth, as may be seen from 
the same table, must have taken place at the Vai6akha full moon, not 6 days after 
the same full moon (as stated erroneously in the footnote to page 47, Vol. I), 
when Nakshatra “ VaiSakha ” would be an impossibility. 

Similarly, when we are told (Vol. I, pages 62—64) that Buddha, preparatory 
to embracing the life of an ascetic, left Kapilavasfcu at the full moon of “ July ” 
tinder the constellation “ Oottarathan,” we may infer that it was the full moon of 
Ashadha month, because elsewhere Bigandet has rendered the Burmese “ Watso ” 
(—Ashadha month) by “July” (see, for instance, Vol. I, page 200). July is no 
doubt the English equivalent of Ashada at the present time; but it was not so in 
Buddha’s time when the equivalent of Watso or Ashada was May-June. The 
reader has to be reminded that English months, in 477 B.C. meant, in comparison 
with Indian months, a time of the sidereal year more than one month in advance 
of what they now mean. This result is due (1) to the forward movement of the 
Indian sidereal, as compared with the European tropical, year, and (2) to the 
dropping of ID days in the Gregorian Calendar. In support of my statement that 
the departure from Eapilavastu took place on a Sunday, I may refer to Vol. II, 
page 72, where the next day when he entered into solitude is given as Monday. 

Lastly, the year when Buddha left his home to lead a hermit’s life is given 
as “ Eetzana 97 ” in Vol. I, page 62, and as “ Eetzana 96 ” in Vol. II, page 72. This 
is not a discrepancy, because we may understand the former to be an expired, the 
latter a current, year Similarly, the Eetzana year of Buddha’s death, 148, has, I 
believe, to be understood only as a current year, equivalent of expired year 147. 

(8) I have reserved for the last place the discussion of the important 
question, whether, admitting the correctness of the dates shown for Buddha’s life, 
in the last column of the chart, the date of his death may not, be 477 B.C., as con¬ 
jectured, first, by Cunningham, and more recently by Prof. Charpentier of Upsala 
in the July 1914 issue of Indian Antiquary. I am bound to say that two 
sets of considerations are in favour of 477 B.C : in the first place, this date would- 
iriake him fully 80 years old when he died, which indeed is the commonly received 
age, attained by Buddha when he passed into Nirvana ; and in the second place, 
although the week day of Vaisakha su. 15 and Nak. “ ViSakha ” in 477 B.C. was 
Monday (April 19 ; -90 ; - 44), yet the next day was Tuesday, and as he is said to 
have died “ on Tuesday, a little before day break ”, this may mean, though not 
strictly, “ a little before the daybreak of Tuesday that is, in the early morning 
hours of what we should call Tuesday (in the Indian Calendar, in the last hour or 
two of Monday). 

The real difficulty, however, about 477 B.C. is in harmonizing with this date 
the statement that the new religious era began on the 1 st of the waxing moon of 
Tabaong (Phalguna) “ in the year of Buddha’s death,” the week-day being either 
Sunday, as stated in Bigandet’s note on page 183 of Vol It, or Monday, as stated 
at page 113 of Vol. II of his text. The following are all the relevant Phalguuas 

Phalguna sukla 1 of 479—78 B.C. fell on Sunday, 19 Jan.478, B.C. ending 

at \S8 of day. 

,, „ „ 478—77 „ fell on a Friday. 

„ „ 477—76 „ „ Wednesday. 


>> 
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Sunday (ending at ‘78 of day). 
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We cannot possibly adopt the Phalguna su. 1 of either 478-77 B.O. or 477-76 
B.C. as the commencement of New Religious Bra, because in neither case was the 
week-day Sunday or Monday. We are driven, therefore, to conclude that the 12 
months beginning with Phalguna of 479-78 B.C. (19 January 478 B.C. were the 12 
months constituting “the year on which Buddha died,” i.e., that he died on 
VaiSakha Su. 15 of 478 B.C., not on VaiSakha Su. 15 of 477 B.C. 

(9) The Betzana Era is no doubt, as observed by Dr. Fleet in J. B. A. 8. 
1912, page 239, “ a late invention but it is, nevertheless, a true invention, 

(a) because the dates expressed in that era are, astronomically, true dates ; 

and 

(b) because they include, by implication, one historically true date, the 

year, 478 B.C. of the death of Buddha. 

The week-days, coupled with tithis and nakshatras, direct our attention, with 
almost absolute oertainty, to one and only one series of years which, thanks to 
them, can be verified and identified with as much confidence as if they had been 
recorded in 478 B.C. Knowing, then, from other sources, the historical probability 
of the central year, 478 B.C. (that it is approximate', according to Dr. Fleet, 
within 5 years, does not detract much from its historical value), we need not be 
disturbed by the reflection that this and other surrounding dates must have been 
laboriously calculated, and for the first time fitted out with the full dress of vara, 
Uthi and nakshatra, by some astronomer in the 5th, 6th, 7th ora later century A.D. 
The later the century, the more genuinely do the historian, the chronologist and 
the critic become interested in the discovery that, for a thousand years, if not 
more, after Buddha’s death, the true year of its occurrence was, notwithstanding 
many contradictory traditions, faithfully preserved somewhere in Buddhistic 
sacred lore. 
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APPENDIX (v). • 

ASTRONOMICAL REFERENCES IN THE MAHABHARATA. 

(Originally delivered as a lecture wider the auspices of the Madras Literary Society .) 

(1) Bhishma Parva, Chapter 2, verse 23. 

alakshd prabhaya bln am paurnaraasimcha kartiklm 
Chandro bhudognivarnasoha padtuavarne nabhast-ale. 

Even in the night of the Kartika fall moon, the moon, having lost all its. 
splendour, became invisible (or looked like fire), the sky looking like lotus. 

(2) Bhtshma Parva, Chapter 2, verso 32. 

rohinim pidayannesha sthito rajan sanaiScharah 
vyavrittam lakshina somasya bhavishyati mahadbhayam. 

0 1 King, the planet &ani oppresses Roliini. The sign of the deer in the moon 
has shifted from its position. A great evil is foreboded by all this. 

(3) Bhishma Parva , Chapter 3, verse 12. 

sveto grahastatha chitram samatikramya tishthati 
abhavam hi viseshena knrunam tatra pasyati. 

Ketu, the white planet, stops on passing beyond the constellation Chitra. 
All this forebodes total destruction of the Kurus. 

(4) Bhishma, Parva, Chapter 3, verse 13. 

dbumaketuh mahaghorali pushyam chakramya tishthati 
senayorasivam ghoram karishyati mahagrahah. 

A fearful comet is rising and is distressing Pushya ; this great planet will 
canse great havoc to both armies. 

(5) Bhishma Parva, Chapter 3, verses 14 to 16. 

magbasvangarako vakrah Sravanecha brihaspatih 
bhagam nakshatrarnakramya suryapntrena pldyate. 

Sukrah proshthapade purve samaruhya virochate 
uttare tu parikramya sahitah samudikshyate 
sveto grahah prajvalitah sadhuma iva pavakah 
endram tejasvi nakshatram jyeshtham akramya tishthati. 

Mars is retrograde in Magha and Brihaspati in Havana. 'Ihe sun’s offspring 
Sani advances towards Bhaga and afflicts it. The planet Sukra rises towards 
Piirva Bhadra, shining brilliantly and looking towards Uttara Bhadra (Dutt’s 
translation). Ketu, blazing like smoky fire, stops and afflicts the effulgent 
constellation of Indra. 

(6) Bhishma Parva, Chapter 3, verse 17. 

dhruvah prajvalito ghoramapasavyam prnvartate 
rohinfm pidayantan tavubhau cha sasibhaskarau 
chitra svatyantare chaiva dhishthatah parushagrahah. 

The constellation Dhruva, fearfully blazing, advances towards the right. 
Both the sun and the moon distress Rohini. A terrible planet J(Rahu ?) has taken 
up its position between Chitra and Svati. 

(7) Bhishma Parva, Chapter 3 , verse 18. 

vakranuvakram kritva cha sravanam pavakaprabhah 
brahmara^im samavritya lohitango vyavasthitah. 

The red bodied planet, effulgent like fire, passing in a round and round way, 
stops encircling Sravana overridden by Brihaspati. 

(8) Bhishma Parva, Chapter 3, verse 27. 

samvatsarasthayinau cha grahau prajvalitSvubhau 
(viSakhayah samlpasthau) brihaspatisanaischarau. 

Those two burning planets, Brihaspati and Sani, have become fixed for a 
year. 
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(9) Bhishma Farm, Chapter 3, verse 29. 

kritfcikam pidayanstikshnaih nskshatram prithivlpate 
abhikshnavata vayante dhumaketumavasthitah. 

O King, Rahu of terrible deeds afflicts Krittika. Rough winds, foreboding 
terrible danger, are continually blowing. 

(10) Bhishma Parva, Chapter -3, verse 82. 

chaturdaiiim panchada&im bhutapurvam cha shoda&m 
imamtu nabhijanaini amavasyam trayodaslm. 

A lunar fortnight has hitherto consisted of fourteen days or fifteen days or 
sixteen days. But on the 13th day and in the course of the same month two 
eclipses have taken place. 

(1.1) Bhishma Parva, Chapter 3, verse 33. 

chandrastiryavubhau grastavekahne hi trayodaslm 
aparvani.grahavetau praja samkshayayishyatah. 

(12) TJdyotja Parva, Chapter 142, verse 18. 

✓ / 

saptarnaccapi divasat amavasya bhavishyati 
sangrarao yu jyatam tasyam tamahuh sakradevatam. 

In 7 days there will be full moon and on that day let us engage in fight, for 
this is the day favourite to Sakra. 

(13) Udyoga Parva, Chapter 143, verse 8. 

prajapatyam hi nakshatram grahastlkshno mahadyutih 
SanaiScharah pldayati pldayan pranino adhika. 

That active planet of great effulgence, sani, troubles the star Prajapatya, 
indicating greater trouble to living creatures. 

(14) kritvachangarako vakram jyeshthayam madhusudana 
anuradham prarthayate maitram samgamayanniva. 

The planet Angaraka travels retrograde to the constellation Jyeshtha, 0! slayer 
of Madhu, and goes towards Anuradha as if seeking its friendship. 

(15) nunara mahadbhayain krishna kurunam samupasthitam 
viseshena hi varshneya chitram pldayate grahah. 

Surely, 01 Krishna, a great calamity for the Kurus is at hand, especially as 
the planets go against Chitra. 

(16) somasya lakshma vyavrittam rahurarkamupaiticha 
diva^eholkah patantyetah sanirghatah sakampanah. 

Rahu comes to the sun which has covered the path of the moon and from the 
heavens fall down meteors with loud noise and making the earth shake. 

* * * * * 

The foregoing passages of the Mahabharata contain the principal astronomical 
references to be found in that epic, but for the reasons stated in paragraph 246, 
page 100 of the text, it was not possible to deal with them methodically along 
with Rama’s horoscope. The popular impression concerning these references is 
that the observations in question were made at the time of occurrence of the 
events described in the Mahabharata, while the pious hope of even the well- 
informed portion of readers and hearers of the Mahabharata is that it may be 
possible, by means of these references, to determine the date of those events, or at 
least of the composition of the poem. The, remarks made in paragraph 246, page 
100 of the text, will have prepared the reader for the conclusion that there is 
absolutely no scien tific or historic warrant for either the popular impression or the 
pious hope. The astronomical details given in the Mahabharata differ in one 
important respect from those in the Ramayana. Rama’s horoscope, even though 
the framer thereof may not have had in view any particular year, month, or date, 
can be located in time, if we regard it, as we did in section iii of Chapter V of "the 
text, as the subject of a purely -astronomical problem ; whereas the Mahabharata 
references cannot possibly yield a date, because (1) they are mutually repugnant, 
as has been stated already at page 100 of the text, (2) they are the evident result 
of interpolation by subsequent writers, and (3) they seem to have been interpolated 
at different times and in different centuries A.D. 
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2 The general opinion of modern critics regarding the date of composition of 
the Mahabharata is that it must have taken four or five centuries for its composi¬ 
tion, viz., from about 300 B.C. to about A.P. 200 and, that the main part of the 
work rnav be held to have been composed during this period. But the Maha- 
hharata, apart from its being a national epic like the Iliad, has also been used by 
successive generations since the inception of its composition, as a repository, or 
rather an encyclopaedia, of all kinds of knowledge, legal, philosophical and 
religions. At the same time, the poem suffered'the usual fate of literary works 
conceived and executed in ancient times, in that it has been altered or amplified 
in minor details by scribes, scholiasts and editors. The astronomical references, 
•consisting as they do of a line or two each, belong to the minor class of interpola¬ 
tions. An estimate of the epoch when some of these interpolations became possible 
is all that can be attempted. In particular, the omen connected with the 13 
days’ fortnight (see 10th and 11th pass'ages quoted above), which was commented 
on in paragraph 29, page 8 of the text, could not have been conceived earlier than 
the time when the rules for determining the ending moments of tithis, with 
reference to the sun’s and the moon's anomalies and equations, were in full 
operation and this could not have been earlier than the 6th century A.D., when 
the writings of Varahamihira were published. The other interpolations about the 
positions of planets may be referred to more or less the same epoch. 

8. A pertinent question in regard to these interpolations as well as those in 
the Kamayana is, whether the framers of them intended merely to give utterance 
to certain astrological combinations of planets supposed to produce good fortune 
or the reverse, or whether they intended to designate a particular epoch of time as 
corresponding to the planetary positions. There is no ground for supposing the 
second alternative and we are left with the first as furnishing the sole motive for 
the interpolations. .The Paripadal horoscope, which we treated in section (ii) of 
Chapter V of the text, as pure chronology, is not in terms astrological and must, 
therefore, be regarded as quite an exceptional passage in ancient Indian literature. 
Of course there is nothing to prevent a chronological interpretation being put upon 
an astrological combination of planets; but a mere astrologer is apt to be reckless 
.or ignorant in regard to the astronomical possibility of the positions stated by him ; 
andlf the positions are in fact astronomically impossible, it must be equally impossi¬ 
ble to put a chronological interpretation upon his statements. A very good 
illustration of this observation is afforded by the ancient commentary on the 
Paripadal horoscope itself, where the commentor Parmolalagar treats the references 
.as merely an astrological question, ignoring altogether the astronomical possibility 
of the positions assigned by the poet to Venus and Mercury when the sun was 
according to the comentator in Simha, whereas the poet, as shown in extendo in 
section (n; of Chapter V, evidently intended this horoscope as a piece of chronology 
no less than of astrology. 

4. Home of the Mahabharata references to astronomy afford an even better 
illustration of reckless astrological statements made without due regard to astro¬ 
nomical possibilities. Certain well-known passages quoted above, especially 
No. 5 state that Mars was retrograde in Maghii nakshabra at or shortly before 
the time of the great battle which is supposed by all authorities to have 
taken place during the month of MargaSlra. So far as the author is aware, neither 
Mr. Vaidya in his “• Mahabharata , A criticism” nor the late Mr. Gopala Ayyar, nor 
any of the other writers on the subject of Mahabharata chronology, have adverted 
to the circumstance that it is not astronomically possible for the planet Mars to 
retrograde in the Magha nakshatra about the time of Kartika Amavasya or for some 
days later. An examination of Mars’ retrograde positions in Table V-B will make 
this clear. The impossibility appears, also to be recognized in Indian works of 
astronomy, such as the Tamil Jyotishaganiki Sastram by Mundmpanmi Krishna 
jijoshyar, paragraph II, page 95. In the same passage of the Mahabharata it is 
stated that at the same time Venus was in Purva Bhadrapada. This also is an 
impossible position for Venus when the sun is in Kartika solar month, or Marga- 
sira lunar month. To get over these difficulties, Mr. Vaidya supposes that the 
positions of Mars and Venus are to be taken in the sense of vedhas or astrological 
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cross aspects ; "bat the present writer has very little doubt but that whoever framed- 
these positions of Mars aud Venus in the Mahabharata thought that they were 
possible astronomical positions and was ignorant that the reverse was the case. 

5 It remains to notice the capital drawback of these astronomical references 
in the Mahabharata, viz., that owing to the fact of their having been introduced by 
different writers and at different times, the same planet is supposed to have occu¬ 
pied a number of different raSis, for instance. Mars is in one passage going back 
from Jveshtha towards Anuradha ; in another, as already stated, he is retrograde 
in Magha. Saturn in the first passage is oppressing Rohini and in the second 
passage Purva Phalguni. Jupiter is in one passage near Vriaklia nakshatra and 
in another in Sravana nakshatra. The only consistent series of references appears to 
be that in the sizth and eighth passages (Bhl3hmaparva 8, verges 17 and 27) which 
place Jupiter and Saturn near Visaka and an evil planet, possibly Mars, retrograding 
between Svati and Chitra. The idea seems to be that the three chief planets were 
retrograding at the same time and were, therefore, exercising a very baneful influence. 
Mars is not mentioned by name in this passage which only refers to “ an evil planet/’ 
but since in each of the astronomical passages in the Mahabharata the three principal 
planets Mars, J upiter and Saturn are referred to, we may presume that in the sixth 
passage which we have selected as being self-consistent, Mars is the planet intend¬ 
ed by the description “ the evil planet.” If we look for a date when all these three 
planets were retrograding in the positions referred to, we shall probably not find 
any date in MSrgaSIra month, but about the forty-first day of the Indian solar year, 
i.e., about Vai&tkha mouth, we find a certain number of dates, first 8084 B.G. in 
which on or about the fortieth day, Mars, Jupiter and Saturn occupied positions 
corresponding to 179 degrees (Chitra), 200 degrees (ViSakhS) aud 203 degrees (Visa- 
kha) of longitude In 1816 B.C. on the fortieth day of the Indian solar year the 
planets’ positions, were 190 degrees (Svati), 215 degrees (Anuradha) and 206 
degrees (Vaisakha). Lastly, in 1079 B.C. their positions were 195 degrees (Svati), 
20/ degrees (ViSakha) and 222 degrees (Anuradha). In all these positions the 
planets were retrograde. As we have already remai’ked, there is absolutely no 
reason to suppose that either these or any other dates were actually contemplated 
by those responsible for the interpolation of astronomical references in the 
Mahabharata. 

6. The date first mentioned, 3084 B.C., might seem to be a plausible date 
because it is only 18th years distant from the first year of Kaliyuga 3102 B.C. 
But in all probability the Kaliyuga of Mahabharata was not the same as 
the Kaliyuga (18th February 3102 B.C.) which was devised by the astronomers 
of Varahamibira’s time in ithe fifth or sixth century A.D. and which was the 
assumed date when all the planets were in mean longitude 0. We have the 
Sflrva sid'dhanta as an authority for the statement (Stlrya siddhanta I—57) that 
“ at the end of the golden age (Tretayuga) all the planets by their mean motion, 
excepting, however, their nodes and apsides, are in conjunction in the 0 degree 
of longitude.” What is true of the golden age must be equally true of the begin¬ 
ning of Kaliyuga, because according to the assumptions of Indian astronomy in 
.the various siddhantas, every planet completes an integral number of revolutions 
between the beginning of one yoga and the end of the same. Such was the reason 
why the astronomers of V arahamihira’s time fixed upon the midnight between the 
17th and 18th February, 3102 B.C. as the date of 0 Kaliyuga, according to Surya- 
siddhanta, and sun rise on 18th February, 3102 B.C. as 0 Kaliyuga according to 
the other siddhantas. Of course these astronomers knew that, the Mahabharata 
referred to the Kaliyuga as the beginning of a new order of things. But they 
probably thought that as the date of the Mahabharata Kaliyuga was left in vacuo, it 
was open to them to fill it up in any manner they pleased, provided it suited the 
purposes of astronomical computation. Varabamihira alone in a well-known 
passage, which he professes to quote from Garga, appears to have held a definite 
opinion as to the period of Yudhishtira’s reign, but unfortunately the verses in 
which he states this opinion have been the subject of numerous and divergent 
interpretations. The apparent meaning is that “ Yudhishtira’s reign preceded the 
Saka era by 2,526 years,” that is, that Yudhishtira flourished circa A.D. 78 minus 
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(5) Coming to times more distinctly modern, an ancient Jewish tradition 



connected the birth of the Mes3aiah with a conjunction of Jupiter and Satarn. 
Was there such a conjunction at any date which could with any probability be 


assigned to the birth of Christ, and would such a conjunction throw a light on 
the state of the heavens at the time of the birth of Christ, as narrated in St. 


Luke’s Gospel ? ( Indian Chronology, Second Edition, pages 125—127.) 

(6) The Jews in Cochin on the West Coast of the Madras Presidenoy are 
in possession of an ancient copper-plate grant which is still shown to visitors at 
the Jewish synagogue in Cochin, and their belief is that the grant was made by a 
king of Cochin called Bhaskara Ravi-Varman in the 1st century A.D. The date 
of the copper plate is the 2nd year opposite the 36th year. This so-called oppo¬ 
sition of years is itself a chronological problem. Fortunately within the last few (Trunmoore 
years of the twentieth century A.D., other copper-plate grants by a king or kings ^“serie^*" 
bearing the same name Bhaskara Ravi-varman have come to light in a part of the Voi. n. No. 
country not far from Cochin and they refer to a position of Jupiter in Tula rasi 

along with other astronomical details. The chronologist may feel disposed to 
review the Cochin Jews’ grant in the light of these positions of Jupiter, and then 
he may have to relegate it to the 11th or 12th century A.D. (Indian Ephem&ris, 

Volume I, Part II, page 120.) 

(7) Lastly, in the very heait of Tamil Sangam literature, where one would 
least expect it (if, according to the late Mr. Kanagasabhai Pillai in his Tamils 
1800 years ago and the present Dr. 8. Krishnasivami Ayyangar 'm his Ancient India, 
that literature is stamped with clear reminiscences of the 1st and 2nd centuries 
A.D.), there is a complete horoscope (see Paripadal, Canto XI), giving the positions 
of Sun, Moon, Mars, Mercury, Jupiter, Venus and Saturn on a particular day 
which was also a day, of Lunar Eclipse early in the morning. Without reference 
to theories about the time of appearance of the Sangam literature, the chronologist 
may attempt to locate this horoscope in time. ( Indian Chronology, Second Edi¬ 
tion, pages 98—109.) 

3. Solutions of problems (1) to (6) have been presented to the public by 
various writers, but so far as I am aware, no one has presented a rigorous method 
of solving them such as will satisfy a mathematician and at the same time one which 
anybody could study and thereafter apply to a criticism of the solutions of different 
critics, so as to be able in turn to criticize or challenge them. In this century when 
even the Newtonian law cf gravitation has been challenged, it has become incum¬ 
bent on an author voluntarily to provide what are euphemistically termed pros 
and cons, i.e., every facility for the dissection and public criticism of his scientific 
conclusions. In the Second Edition of “ Indian Chronology ” l have fully stated 
my method of solving such problems. 

4. There is one essential difference between ordinary or civil chronology and 
those extraordinary chronological investigations with which we are bow concerned. 

The ordinary civil chronology of all nations, except the Hindus, occupies itself 
with the mean or average movements of the two heavenly bodies which among 
all peoples and at all times have served as the measures of time, the sun and the 
moon: in India alone, in the period since about A.D. 500 the actual positions, 
rather than the mean, of these heavenly bodies as well as of others have to be taken 
into account, fu the exceptional chronological investigations we are now discus¬ 
sing the actual positions of the sun, moon and planets are in question, and it is in 
the determination of actual positions, without actual calculation, that we find 
cycles of recurrence to be of real practical value. In India owing to the pecu¬ 
liarity noted above, the actual positions of the heavenly bodies dealt with, whether 
sun, moon or the planets, are the normal topic of chronology and the only way of 
determining those positions, if we wish to keep in the background, the details of 
astronomical calculation which repel even investigators, is by using cycles of 
recurrence. The very long cycles of 432,000 years and 4,320,000 years which 
are used in Indian astronomical works are not useful for our purpose, and indeed 
they are meant for a different purpose altogether. 
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5. For tithis and nakshatras, for which Indian chronology postulates minute 

accuracy as regards ending moments, we have to employ quite a number of cycles 
of recurrence^ * 

For the mean ending momeut of tithis we use successively— 

(A) 64tithis = 63 days — ‘001 day. 

(B) 703 tithis — 692 days -f- '0001 day. 

(C) 9,203 tithis = 9,059days + '00002 day, 

For the moon’s tit hi equation we use — 

(A) 28 tithis = 1 anomalistic month — *007 day. 

(B) 3,779 tithis = 135anom. months — *001 day. 

For the mean ending moments of nakshatras, we use— 

(A) 84 nakshatras == 85 days '0008 day. 

(B) 1,343 nakshatras === 1,359 days -j- 0003 day. 

For the moon’s nakshatra equation we use — 

(A) 354 nakshatras = 13 anomalistic months -j- 008 day. 

(B) 3,431 nakshatras == 126 anomalistic months + *003 day. 

After 550 years less 19 days, the mean and actual ending moments of 
nakshatras and 1 ho nakshatra equation of every successive nakshatra will be the 
same ; the serial number of each Dakshatra being + 4, and week-day -f- 1. 

6. So far as can be perceived, there is no similar cycle connecting the mean 
ending moment of a tithi and the two equations which, in Indian astronomy, 
determine its actual ending moment. The cycles defined above enable us, how¬ 
ever, to write down, or print, successively for any number of years, the mean 
ending moments and the two equations of successive tithis; the labour saved in 
this way enables us to calculate the actual ending moments of successive tithis 
and nakshatras for ten years in a single day, or for 1,500 years in 150 days, whereas 
the ordinary Indian panehanga-maker spends not less than a whole month in 
calculating the tithis of a single year and he spends on the whole three months for 
preparing a single year’s panchanga. ( Indian Ephemeru, Volume I, Part 'll, 
page 2.) 

7. In regard to planets, the Indian system enables the ehronologist to obtain 
the actual positions of planets practically for all time with sufficient accuracy for 
hit purposes, by using appropriate cycles, but neither the fact that such cycles 
exist nor the possibility of using them for arriving at the actual positions of planets 
on any ancient date has, so far as I am aware, been ever brought to public notice, 
any more than the possibility of calculating by means of appropriate cycles the 
actual ending moments of tithis and nakshatras for any date past, present or future. 
It is for this reason that I crave the indulgence of the conference for my present 
note. As in the case of tithis, the Indian system uses only two equations for 
determining the actual geocentric place of a planet, and this process gives results 
which seldom differ from the absolutely correct result by as much as two degrees. 
The two equations depend, the one on the mean longitude of the planet, and the 
other on the mean longitude of the sun for the moment in question. (This state¬ 
ment overlooks certain minor details of calculation but it is in th.8 main correct.) 
By using certain long period cycles for the different planets (363 years for Mars, 
355 years for Mercury, 605 years for Jupiter, 235 years for Venus, 383 years for 
Saturn, and 1,711 years (less two days) for Llahu or the moon’s ascending node), 
we are able to set down at once without calculation the date when the same 
planet was in the same position any number of years before the present time. 

8- For determining the movements of the several planets during the single 
cycle, we do not need to calculate the movements of Mars for 363 years, of 
Mercury for 3 )5 years, of Jupiter for 605 years, of Venus for 235 years, of Saturn 
for 383 years and of Bahu for 1,711 years. Each one of these long cycles is 
connected with certain shorter cycles which have been known for a long time 
(Mars, 79 years; Mercury, 46 years; Jupiter, 83 years ; Venus, 8 years; Saturn, 
59 years, and Jlahtt, 18 years and 10 days) in such a way that out of each shorter 
cycle the corresponding longer one may be evolved by a simple arithmetical 
process. The exact way in which this is done may be best understood from the 
illustrations given in the Second Edition of Indian Chronology (pages 127—131). 
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9. In addition to the cyclic tables referred to above, we want, for the investiga¬ 
tion of horoscopes in which years ax-e omitted, which is the case 'with all ancient 
Indian horoscopes, also a table giving in parallel columns for Mars, for Jupiter 
and Saturn, the increase of mean longitude for one year, for two years, for three 
years, and so on, up to, say, 2,000 years; and we also want, at any rate for Mars, 
an eye-table giving for each day of the Indian solar year, or for every ten days, 
the actual geocentric longitude corresponding to every successive degree of mean 
longitude. [Indian Chronology, Second Edition, Tables IY, V-A and V-B.) 

10 Armed with these three tables, we may with confidence approach the 
solution of any of the planetary problems set out in paragraph 2 supra: the actual 
eolations of all the problems, or a proof that a solution does not exist, will be 
found in the Second Edition of Indian Chronology and the appendices thereto. 

11. We may conclude with a remark about eclipses. The well-known eclipse 
cycle, called the Saros of 18 years and 10 days, has to be combined for our 
purposes with another cycle of 58 years less 41 days, after which the sun returns, 
tc almost exactly the same position with reference to the moon’s ascending node. 
The combination can be carried on for 1,711 years less two days, after which the 
whole series is repeated without alteration. For lunar eclipses this cycle gives 
good results and for solar eclipses certain considerations as to visibility of solar 
eclipses which are explained in the second edition of my Indian Chronology have 
to be borne in mind. 

12. On the general subject of the investigation of ancient dates in India it 
is well to bear in mind the results of recent historical research in India as well as 

in Europe : ..... 

While Indian literature is undoubtedly ancient, every part of it is not equally 
ancient. Particularly in the department of Indian astrology, a number of 
patently modern compositions pass for the works of rishis dating from the dawn 
of Kaliyuga or earlier. They are simply forgeries in the sense that they profess 
to be very ancient, whereas they are not, and an astronomical analysis of their 
contents, which is possible whenever they contain horoscopes, will reveal their 
absolutely modern character. A circumstance of which astrologers do not seem 
to bo aware, but which the public at any rate is interested in knowing, is that, a 
genuine horoscope containing the positions of five or six planets in rasis (i.e., in 
multiples of 30°, without specification of the particular degree), provided the 
time of year is indicated even in general terms, should enable ao investigator 
working on the lines indicated in Indian Chronology, Second Edition, to verify 
its date in such a manner that the same horoscope would not be applicable to 
more than one date, at most to two, during a period of several thousand years. 
This principle may be shortly enunciated as “ono horoscope, one date.’’ I would 
go so far as to throw out a challenge that the entire contents of the collections of 
horoscopes, known by the name of grantha nddi in southern India and by other 
names elsewhere, can be proved mathematically to be concerned exclusively with 
the lives of persons born within the last hundred years. Why should the 
maharshis who wrote in the dawn of Kaliyuga have concerned themselves exclu¬ 
sively with people living within the last hundred years from, say, A.D. 1820 to 
A.D. 1920 ? 

13. I have in my possession a Tamil pamphlet giving Rama’s horoscope in 
most minute detail, but without the year. I do not enter into the question 
whence these details were derived, but it does not, seem to have occurred to the 
learned author of the pamphlet that a horoscope with so many details can be 
referred onlv to one year, month, day, hour, and minute in a million years, and 
nevertheless" he has' made no attempt to find out the year, which would at least 
have been interesting as a speculation. 


1. Booche Leclbrcq VAstrologie Qrecque, 
Paris, 1899. 

2. Franz Cumokt, * Catalogue codicum as- 
trologorum Graecorwm,” Brussels, 1698; 7 
parts, published up to 19( 9. 

3. Franz Bojll, w Die Enforschung dar antiher 
Antrologie.” 
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14. If we approach the question from 
the historian’s point of view, we find 
(Encyclopaedia Britannica, Vol. 2, page 
797, Article Astrology) that “ the theory 
of the ecliptic does not appear to have 
been perfected until after 539 B.C. . . 

The researches of Bouche-Leclercq, 
Cumont and Boll have enabled us to fix 
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4. Ch. Yibolleactd, “ If astrologie chalde- with a considerable degree of definite- 
enne,” Paris, 1905, t-o be completed in 8 parts, uass the middle of the fourth century 
transliteration and translation of cunei-form Q_ as fjie period when Babylonian 

t6xts - astrology began its triumphal march to 

the West, invading the domain of Greek and Homan culture and destined to 
exercise a strong hold on all nations and groups—more particularly in Egypt—that 
came within the sphere of Greek and Roman influence.” (Astronomy proper 
was just dawning in Babylonia at the downfall of the Babylonian empire, 539 B.C ) • 

. . “ In the hands of the Greeks and of the later Egyptians astrology and astro¬ 

nomy were carried far beyond the limits attained by the Babylonians ” (The Baby¬ 
lonian astrology was confined to inspecting the heavens in order to foretell their 
influence on kings and public events). . . . “The endeavour to trace the 

horoscope of the individual from the position of the planets and stars at the time 
of birth (or a3 was attempted by other astrologers at the time of conception) 
represents the most significant contribution of the Greeks to astrology.” 

15. A perusal of the article from which the above passage is extracted will 
convince any one that the astrology which we find reflected in classical works 
(Livy, Tacitus, Plutarch, etc.) as well as in Shakespeare’s references to celestial 
prodigies in Hamlet and Julius Caesar (reproduced partly from Plutarch and 
partly perhaps from the contemporary astrological writers of Queen Elizabethan’s 
time, whose name was legion), is the astrology of empires, prognosticatingrevolu- 
tions among mankind, and not the fortunes of private individuals; that the later 
kind of astrology, called judicial, was probably invented by the Greeks and 
Chaldeans in the two or three centuries preceding the Christian era, that from 
Greece it spread to Borne probably within the last 150 years B.C. and that in the 
first 150 years A.D. it was actively cultivated at Rome as testified to by Juvenal 
and other writers, and in the Roman Empire, chiefly at Alexandria, becoming 
associated about 150 A.D. with the illustrious name of Klaudios Ptolemy. 

16. An examination on the other hand, of dated early Indian astrological 
works by Varahamihira and others (see i)r. Burgess’ Notes in J.R.A.S., 1893, on 
Hindu astronomy and the sources of our knowledge of it) will convince us that 
Varahamihira freely borrowed his astronomical constants, terms and phrases from 
the Greek writers; and that the true genesis of Indian astrology is from the Greek j 
writers on astrology between A.D. 150 and A.D. 300, so that Varahamihira is an ;|: 
intellectual descendant of Ptolemy, while astrologers like Garga who were earlier 
in date than Varahamihira and whom we know of only by name could not have 
been more ancient than the Chaldean and Greek astrologers who were the pro¬ 
genitors of judicial astrology. We are confronted also by the fact that the early 
Indian literature (Sanskrit or Dravidian) before A.D. 300 does not refer to the 
signs of the zodiac, to the movements of the planets or to planetary horoscopes, 
which are as it were the tripod of astrology. And we have the valuable indirect I 
evidence furnished by Juvenal that at Rome in the 1st century A.D. when there 
was a general craze for astrology and divination, Indian professionals were 
imported into Rome, as augurs , not as astrologers. 

17. The allusions to astrology which are to be found in ancient Indian works, 
like the Ramayana and the Maliabharata, are as a rule, mere astrological tit-bits 
introduced or rather interpolated into the text by subsequent copyists, editors or 
scholiasts. Other ancient Indian works simply ignore planetary astrology, 
though they refer to good and bad days as determined by the movements of the 
8un °and the Moon. Where a literary work, like Sudraka’s MrivchakaUka, or 
Subandhu’s Vdsavndatta, refers to planets, its composition may be safely referred 
to a date later than the 5th century A.D. The probable dates of these important 
works, as determined by critics on other data, agree with this presumption. 

18. Eclipses are no doubt alluded to in ancient Indian works, but an eclipse, 
unconnected with aDy other indication of date, is of as little use for chronological 
investigation as the references to lunar months and tithis in the Brahmi inscrip¬ 
tions in India of the third and second centuries B.C. 

19. As a rule, either a horoscope or an allusion to a week-day is necessary 
for verifying an Indian date and both horoscopes and week-days (as the writer 
has shown elsewhere) are in India posterior to 300 A.D. 
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Rishipanchami (Bhadrapada 6 a. 5) . 

Rivers, Dr, — on the Toda mouths 
Rudrilshtami (Bhadrapada ba. 8 ) 


Table IV-K, 335 
... 93 (22G) 

... 70 ( 162 ) 
... 56 (156) 

112 ( 277)^113 
(278-280) 
... 122 ( 300 ) 
60 

64 
00 

. ... 60 

... 70(102) 

60 

65 

64" 


61 

62 

104 (260) 
62 


s 

Safftr (Muhammadan month) . 

Saka era ... .. .. ,. t 

Sangam, Tamil -Literature, two landmarks of — 

Sangava . ... 

Saui TrayOdasi 

Sankara's birthday ’(Vai$akha 6 n. 5 ) 

Sankura 1 * horoscope, compulation of — 


Sankramana 

Sankranti 


70 ( 182 ) 
53 (153) 
108 (270) 
... 55 (154) 

. 69 (156) 

60 

112 (277, 280, 
281) 
.. 5 * 056 ) 

.3(1J) j 10 

(38) 

3(12) 

. 4(12) 

. S ( 12 ) 

. 3(12) 

. 04 

...56 (156), 64 

. 86(158) 

... 63 (153) Addl. 

(Bhadrapada 


Sankranti rule in Bengal ... , t( 

Do. in Malabar ... 

Do. in Oris... .. 

, Do. in Sooth India ... ... 

Santa Chathurthi (Phal^una 8 u. 4 ) 

S iph>»M Ekada^i (Margasirsha ba. 11) ... 

Saptami ^th tithi) 

Saptnrshi ora ... . 

Sarvapitri or Mahalaya Am a vasya 
ba. 15) 

Safcyabhinava tlrtham (JySshthft ba. 14) 

Satyadharma tlrthanam punyadinaiu (Sravana ba. 

13) . . . 

Satyadhiraja tirtham (AshS^ba Su. 3 ) 

Satyadlsa tlrtham (Ashadha b:%. 15) 

Satyukima tlrthanam pagyadinam (Pausha ba. 6) ... 
Satyanirihi tlrthanam punyadinam (Margaslrsha su, 

10) .. .. 

Satyaprayana tlrthanam pftrjyadinam (Alvina fin. 7 ), 
Satyapdrpa tlrtham (JySsht)ia ba. 2 ) 

Satyavara tlrthanam puny ad mam (Sravai?ft 6 u. * 7 ) 
(Karttika fm. 10) ... 

Satyftvrata tlrthanam punyadinam (PhtUgunafia. 6 )... 
Sayahna ... 

8ay5na Ekadftsi (Ashadha 6 u. 10 ) 

Seconds as fractions of a iegree or of a day 
Shft'hhan (Muhammadan moath^ 

Shakespeare’s Hamlet lanar eclipse in — 


62 

01 

61 

61 

61 

04 

63 

6^ 

60 

.63, 61 

55 (154) 
61 


..Table VI,441-442 

. 7J(!62) 

... 13i4 (3io) 





imsr# y 



l N D15X 


Shaabfci (fifch tithi) ■«* 

Shatt-ila. Eka-da^i (Pttatthu ba. IX) ... »< 

Shuwwal (Muhammadan month) ... 

Sh(x)a Somavracam (Bbadrapadu su. 3) 

Siddb&nta , .. ... ... 

Siddhanfca. 8hAm»«ui . 

Sidereal longitude ... 

Sidereal ye »r 

Bilanpa Ihikaram.. . 

Sihppadhik&rara, the nakahatra of the burning of 
Madura iu— ... ... «• 

Sines, table of Hindu ^ ... ... ... .»• 


... m (158) 
m> 56 (166) 04 
.... 7u (162) 
61 

Chap. I, Sec. i 
1 ( 1 ) 
... 9-1(229) 

21 f.n. 
7 (27) 


fiitftle SapUmi (Sravapa ba, 7) 
Skandu Papobauai (Ashadha 6u. 5) 
Bkand* Sboshth* (Marga6irsha 6a. 6) 
j&odhya . 


Sodhya, exact calculation of — by different Siddhan- 

tas ... %r . 

Solar reckoning ... ^.. . 

Solar fear, length of*—in days ,, . 

Sopapada (Jydshtba «u. 2) 

Sopapadas ... ... ... ... 

Space, tables for converting — into time ... ... 


S3 (.99) 
Table XV, 
33*1 
61 
61 
63 

2(4); 40 
(116) 


Special moon-table 
Special «;• ratable ... 

8*1 Kama 3 ay anil .. 

|§rmjayaUrthatr* (Asb&dhn ba. 3) 

Stal'd and n&lrohatras . 

Htrloain Ohandradareanam 

£uklap&fioh&d&&l (16th titbu 

$nklfty*jurvfcda . 

Snn’b anorpaly . 

guii’a equation of centre.. 

Son, increase of -* ’» mean longitude corresponding 
to decimal part® of a day from ‘01 to *99 ... Table 1V-D, 338 
Sua'a mean longitude and equation of the centre for 

every » omplete day of Indian tolar year .Table IV-0, 332 
Baida, table for converting degrees of — *» mean 

longitude into days ... .. ... ... Table JY-E, 383 

Sunrise, calculation of moment of — . 39 (113-114) 


78 
7 (25) 

21 ( 68 ) 
60 

58 (166) 
73 (181)- 

71 (186) 
75 (192) 
75 (19*) 

67 (156) 

61 

35 (101 Uj 

59 (156“ 

68 (158) 

56 (156) 

12 (41) 
14 (48) 


Sunrise table 

„ method of computation of - 

8 no set, calculation of moment of — ... 


SUr*eau, Bhahur—Sun or Arabi San—a Mabratta era. 

8 ary a 8 haa^hi (Bra vana Gu. 6). 

Sttrya siddhanta. 

Synodic month . »•* 


Table III 
86 (203) 

. 4V (.28), 
48 (1S2) 
55 (153) 
81 

1 d-3) 
12 (43), 21 
(161) 


Table of Hindu fasfs. feasts, etc. 
^amil» the chronology of early — 



Tarikhw-Uahi or a »«» »♦« 

Telaug on Sankara 

Teat tithi by different siddhantas 


. 69 (157) 

literature ... Appendix* 

Paper JNTo. Ill, 459-470 

.. 66(163) 

... 122 (301) 

..*, 86 (205)— 

88 ( 200 ) 

Tibullus, week-day in —, a Latin poet ... . 15 (50) 

Til* Ohatburfchi or Kaoda ( ’bati)urthi Sopupada (Mtight 

6a. 4) ... ... ... *»« ^4 

Tila iKiidaai (Mfigha ba. 12) . . 64 

Time, equation of — ... ... 

Time, calculation of local — ... ... ... 

Time for yagas 

Tieroahtaka (Magha bu. 7, ba. 8) 

„ (Margatirshu ba. 7, ba. 9) 

„ (Bausba ba. 8, ba, 9) .. 

„ (Phalgim* ba, 7, ba. 8, ba. 9) 

Tithis •»* •* *•* ,M 


... 39(116) 

40 1117-11# 
... '56 (156) 
... 68 M56) 

... 58 (158) 

64 
to 

... m (92) - 
82 (96) 
32 (95) 


13(44) 


Tithi, calculation of actual ending moment of — 

Tithi or elongation, how determined in Indian and in 
Buropean astronomy ... 

Tithi, ending moment of —how worked out by 

Bikshit ... . »*• 

Tithi ^quitalent in days ... ... .. ... 13(43)14*44' 

Tithi of a moment and tithi of a day, distinguished . . . 5 (18—19 


18 (54) 


Tithis, names of — 

Toikappiyam, an early Tamil grammar 
,, reference to hora in — 

Trayodasi (13th tithi) ... 

Triloohanapftja (JyC*hth& ba, 8) 
TriUya (3rd tithi) 

Tropica^ 8un , s — Icngitude 

Tropical year . 

Tyaiyum, calculafcion^of— 


Table 1, 182 
.. 7 (27) 

... 19 (56) 

... 67(158) 

60 

... 65(158) 

.. 39 <U4( 

.. 21 (8.3-64) 
38 (UO-IU) 



Ijjjaiii, longitude of — ... 
Upakarma 

0 paagalaiita (Alvina £n. J5) 
Utpafri £k&da§i (KUrttiika ba. 11) 
Utt.ftrdyana... . 


58 


5(21) 


mmm 

56 (156) 68* 
443, 444(6) 


ViMinja Svamigal pu^yadiuam (Plitilguna eu. 3) ,w 
VaigUa firthanaro puuyadinam (Chakra ba« 8) 

Va-ikuPtha Ekadafi ... .. 

Vaiknntha ChathurdaSi (Korttika 6a. 14) ... 

Vaisiikhi Purpima (Vaisabha 6u. 15) . 

Valabhi era... . 

Vamanana Dvada^i (Chaitra su. 12) .. 

Vamana Jayantl.. 

Vara or w r oek.day ... ... 

Varaba Jay anti .. 

Vnrahn uihira , 

Varalftkshini vrata (Sravana m. 14) 

VarttarnSna year 
Varuni (Chaitra ba. 13) ... 

„ (Ph&lguua ba. 13} 

Yarilthini Eka^asi (Chitra ba. li) 

Vaeantotaava (Phalgupa ba, 1) 

Vatsararanibha 

Vedanga Jyofcisba, the — calendar 


64 


68 (156) 
63 


. 54 (m) 

80 

... 57(158) 

... 4 (16), 15(60) 

... ... 67(156) 

. 1 (l) 

tU 

... ■ ... 52 (140) 

60 

... ■ ■ ... - 65'. 

. 56 (136) 80 
.«• 66- 

.. 69 (156) 

Apoendir, Paper 3?o i, 
443-458 

-.... . 69 (157) 

^pamphlet on f* Sat a dates in C 

. 4(18) 

... 4 (16)—5 (16-17) 

... ' ..C'' m 

-04: 


Rl; 






Vedavyasa Tlrtham (Chaitra So 
Yenkataeubbaya, Mr«, 
iuscripticma ’’ 

Verification of a date defined ... 

Vidyadhiruja xlrtham (V y ai^akha8U. 4) 

Vidytidisa tlrthnm (Pausha ba. 14) 

Yijayadaaami (Alvina 4ft. 10) ... 

Vijaya Kkadasi (Magh* ba. IX) ... 

Vikransa era ... . 

Vilayati era ... ... ••• 

Villirkadai* meaning of — . |fS 

Viuttdi (or pala) ... ... ... 

Vinayaka Chathurthi (Bhadrapada 6u. 4) ... vil 

Vishasastrahatanam mahf»ya (Bhadrapada ba. 14). 
Vishnu parivartftnotsava or Parivai-ttana Hkadasi, 
(Bhadrapadasa.il) ... ... 

Vishnu Saynna Bkadafii ... 

Vivaflvat. Saptami (Ayhajha 6u. 7) . 

Vmhabh&pftja (Jyeshtha sa. 15) 

Vu^a Savitr» Vrfttanaiu (Jydfihtha ba. 15) 
Vyasarayaswamigal punwidinam (Phalgnixa ba. 4) ... 
Vyasapurpuna, (Ashajha ea. 15) ... j •. 

Vyatipata ( Vaifiakha 6u. 12) ... ... ... ... 


1:’:Li 


f : f 


m (156) 64 


53 (153) 

54 (168) 
107 (268) 


i 


62 


m 

66 (X6Q) 

n 

t 60 

y&to - 

61 
4 to 


Sf 

; 


w 


\?eek*d*y. 

Week-day in B,C. years 


4 (18)—5 (1,6— 
m | M {49) 
16 (50)—^18 (51) 


: ::: ::: M(s 8 

* #*• 8^ 

.«« «•'. @7 

. 21 (63, 84), 

444 (6, 7) 

Year, commencement of Idian wlar — how determined. 16, (52) 


Y, section — in eye-table 
Yarn ed I pa (Kftrt»ika ba, 13) 
Yumadiitlya (Kamika bu. 2) ... 

Ytttiinahaiaya ( Bbodnipada ba. 12) 
Year, anomalistic sidereal, tropioal 


Years, names of 


Yogas 

Yoga, calculation of actual ending moment of 
„ calculation of — by oye-table ... 

Yogas, names of — 

Yoga table, cosstraction of— ... 


Y^ge^wam dvads^i, (Kartfcika m. 12) 
Yogini Bkadasi (Jyeehtha ba. 11) 

Yugadi .. 

Yugant a ... . 


Table I* 
179-181 
... 59(168^ 

Z. mm 

Table Jf, VM 
68 (210)—59 
(213) 

56 (156), 01 ; 

... 60 (ir>6) 

... 69 (156) 


Z 


Zero point of Indian longitude, annual displacement; 

of —. . .. ... m± 

Zuka 'da (Muharamodan month) . 70 (162) 

(Muhammadan month) »44 #•# 50_ptS2» 

UodUui —Signs ir'*i'ion8t'illatiiona distinguished .. 10 {‘(5-37) 







EYE-TABLES, 


StTBYA SXDDHAtfTA 2YE-TABIB—Specimen problems. 

Tbiu Sy®ab!e alone will enable any one to solve correctly, to four decimal places of a day, and by a single operation, any 

problem in solar dates, nakshatras, or week-days, for 5,100 years, i.e., from B.C. 3102 to A.D. 1999. The tables of equations are given to 

two places of decimals in the abridged sections e to i of the Eye-table— see next page— and to four places of decimals in the unabridged 

sections £ to i, pages 171 to 188 below. . J _ . 

computation of the ending moment, whether of a tithi, a nakshatra, or a yoga, always comprises four processes : (1) to find 

u4 moment, (2) to find the anomaly or-anomalies for that moment, (3) to find the equation or equations corresponding 

or anomalies, and (4) to add together the mean ending moment and the equation or equations. 

ired to find the ending moment , by Sftrya siddhanta, of Ashddha Sukla 12, A.V, 4$ 4. Note stages (1) to (10)» 


Days of solar year* and sun’s anomaly in 
days of S. Yr. 

Col. 2. 


Moon’s anomaly. 
Col. 3, 


'Uor.*m'■•f'ieutont of solar year, 


21*75228 m 
13*46585 p 

24*38999 (2) (1st N.M. in solar year). 
69*60812 

65*1090 d (2 anotn. months). 

4 499r (3) (<f’s An. at 1st N.M. in S 
Tr.) 

, 3*952 c 
.11*812 d 
20*263 

— *045 ( 0*s equation—h), 

20918 (5) . 


A D. 400 ...23*84466 1 
84 years 0*54533 0 
A.D. 484 ... 24*38999 (2) 


Mar. 17 '48569 k 
*73564 n 


400 "■ , ; .v' 

84 ye'irs 


First new moon 
in solar year. 


|>. 484-6 ... Mar. 18*22123 (1) 

ft—Thijjfokv itself, is a valuable piece of 
Inform-: lion, giving the English year, 
mQT.fch, day and fraction of day on which 
a particular Indian solar year between 
and A.D. 2000 commenced, and 
M foifoy be had in a few seconds from 
sections k and n for any 
5,100 years. 


Add for Ashfidha new moon 
Do. 12 tithis.... 


11*8122 d 
95*2634(4) 


stages (1), (2), (3), (4), (5), 

) and (A) are successively arrived. 
|the help of the Eye-table and 

$ together (4), (8) and (1), as 
n colaibn 2. 


Add commencement of 

solar year A.D. 484-5. Mar, 
Mar. 


12 tithis. 


# This (7) is the week-day, Saturday, to which we add 12, since the days of June, 9, are increased by 12 when 12 tithis or ll*81 

va are added. Resulting week-day, 19, i.e., 19 ■+• 7 which leaves remainder 5, or Thursday. 

Problem III.--Required the ending moment of nakshatra Anuradha (No. 17) in June , A.D. 484, 

N.B ,— We do not require 0’s An. tor this (see paragraph 97, p. 33 of Text), 
ihfe.p. Ending* moment mean of new moon tithi, * ’ ~ 


Moon’s anomaly in days 


10*74 


Eye*table f. <t’s nak. eqn. for anomaly of 19*57 d. (last col.) ... ..._ ... + *38 19*57 

(19) June 21*17, i.e., Thursday, 21st June, at *17 
- . v of day. 

■JT. —Required the ending moment of yoga Sukla (No. £4) in June A,V. 484. N.B. —We require sun s anomaly for yogas, y. p. 36. 

Moon’s anomaly in days. 

<Ts An. at 1st N.M., S.Y. 4*50 
. 3*95 


■■T&blSf If ,y Kjcding moment of mean new moon tithi, 

" ■ ymsibfaWpto. 434-85 . 

. t - 

Eye^t^jilfflp^lteibrfcnst interval from Ashadha N.M. to 

2#' Sikja ... . ... ^ ... x ... 

oorrn. for 1st N.M. in S.YT, i.e., 
''^scq^Mi’hf24s d&ks, 0*77 (w) Use corrn. for *39 day, 05 (x) 

t.fg&ii fble iir yoga eqn. for An. of 94*74 days (ool. 2). 

^ye*t.>ble g. Moon’8 yoga eqn. for An. of 19*78 days (last 



Sun’s anomaly in days,. ‘ 
end sun’s and moon’s equations. 

(7) June 9*67 

1st N.M. in S.Y. ... 24*39 

Add for Asbaijha N.M. 60*06 

.10*57 

.10*57 

.0*72 

. ... 0*72 

... 

94*74 

..+ *° 4 

. 

... ... ... ... + ’36 

•f *39 

... + *39 

( IS) June 21*35, i.e*» Thursday, 21st June, at *< 


* 

Days. 

(7) .Tune 9*67 

Table II. IstN.M. in S. Yr. A.D. 484-85... 24*39 

. 11*81 

Eye-table y. Add for Ashatjlha &u. 12 ... 70*87 

(19) June 21*48~ 

*26 


Eye-tablo h. Q’s eqn. for An. of 95*26 


days ..— *04 


<C’s eqn. for An. of 20*22 d.*» ... ... + *41 

+ *37 

.+ 87 

(19) June 21*85, 

i.e., Thursday, 21st June, A.D. 484 at *85 of day. 



















































Z Order of signs of zodiac or rSSis and 0’s longitude at commencement 

Bengal solar months ... 

Tamil and Malayalam solar months; also names of rasis ... ... 

Tamil" solar months . 

a Moment of sankranti in days of solar year, and decimals of a day 
English date corresponding to each eankranfci (A.D. 1911) 

Lunar month : eaoh month commences before sankranti noted in next column 


SURYA 6IDDHANTA BYE-TABLE 

EYE-TABLE FOE 

NOTE.—The different parts of this Table are lettered in order from a to y and 

All the figures, except where otherwise indicated, 


h Increase in day*, (1) of lunar month*, (2) of sun’s anomaly . 

C „ of t’s An. when interval between Mesha sank, and 1st, N.M. in *ol. yr. 
is 0 00 day. 


Yai Sakha, 
.Mfisha 
Chittirai 
00 

Apr. 13 
(/) Vaitdlc/ta 

0000 
0-000 


2...30 0 
Jyeshtha 
Vpishabka 
VaigftSi 
30-9853 
May 14 
(£) Jyeektha 

295306 

1*076 


3...60° 
Ashadha 
Mifchuna 

Ani 
62-3556 
June 14 
(6) Aehadha 

590612 

3062 


4..90° 
Srava^a 
Kark&taka 
Acji 

940003 
July 16 
(4) Svdvana 

88'5913 
5-928 


Tithi equivalents in days and 


<d Tithi equivalent 

in days ... 

... 

... 

... 

s ## ... ff# 


... 


r 1 

•9843 

16 














„ 157496 









e, f, 

g Moon's equation of the centre 


00 

•01 

*02 

•03 

*04 

•05 

*06 

*07 

*08 

*09 

10 

11 

12 13 


•00 

-11 

•23 

•34 

•40 

•58 

•69 

•81 

•93 

T04 

116 

1-28 

140 1-52 

_ 

1378 

13-68 

13*59 

13‘49 

18-40 

13-30 

13-20 

1311 

1301 

12-91 

1281 

12*71 

12*61 12-51 

"f* 

1378 

13-87 

13-97 

1406 

1416 

14 25 

14-35 

14-45 

14-54 

14-64 

14-74 

14-84 

14 94 1504 

+ 

27-55 

27*44 

27*82 

2721 

27-09 

26-98 

26-86 

26-74 

2663 

26-61 

20-39 

26-27 

2615 26 03 


o-oo 

0*12 

0-25 

0-37 

0-50 

0*62 

0 74 

0-87 

1-00 

112 

1 26 

1-38 

1-51 1-64. 


1378 

13-67 

13-67 

J8-40 

18-36 

18-26 

1315 

1305 

12-94 

12-83 

12-72 

12-62 

12-61 12 40 

+ 

1378 

13-88 

13*98 

14-09 

1419 

14-30 

14-40 

14-51 

14-61 

14*72 

14-83 

14-94 

15-05 1516 


27-55 

27*48 

27-31 

27-18 

27-00 

26-93 

26-81 

2668 

20-66 

26-43 

20-31 

2617 

20 04 *25*91 


o-oo 

013 

0-26 

0*40 

0*53 

0-06 

0-79 

0-98 

1*07 

1-20 

1-34 

1-48 

1*62 1*76 

— 

13*78 

13-66 

13-55 

13-44 

13 33 

13-22 

1310 

12-99 

12*87 

12-75 

12*64 

12-52 

12-40 12-28 

+ 

1378 

13*89 

14*00 

1412 

14*23 

14-34 

14*45 

14*57 

14-68 

14-80 

14-91 

1503 

1515 15-27 

+ 

27-55 

27*42 

27*29 

2716 

27 02 

26*89 

26-76 

26 62 

26-49 

26*35 

2C-21 

26-08 

25-94 25-79 


2 

19687 

17 

167340 


3 

2-9531 

18 

17-7182 


4 

3-9374 

19 

18-7027 


5 

4*9218 

20 

196871 


+ *18 

358 

354 


*175 

o 

343 


*17 

7 

384 


*16 

16 

327 


Anomaly 

in days of solar year J 

j Perpetual almanac for European calendar. 

—Heavy type moans week-day, Sunday being 1, 
Monday 2, etc.] 

fl 2 3 4 5 6 7 or O ) 

w ( 3001 3101 3201 

2301 2401 2601 2601 2701 2801 2901 
J 1601 1701 1801 1901 2001 2101 2201 

, 901 1001 1101 1201 1801 1401 1501 

! 201 301 401 601 601 701 801 

L 1 


14 IS -16 17 *18 W *90 

1-64 1-77 189 202 2 14 2-27 2*40 

12-41 12-31 12-20 1210 11*99 IMS 11*77 

15 14 15-24 15*35 15*45 I5'56 15*67 15*78 

26 91 25-79 26*66 25*64 25 41 25*28 2515 

1-77 1-90 204 218 2*32 2*46 2*60 


1-90 205 2*19 234 249 2 65 2*8o 


25*06 Z80 726*75 

h For tithis. Sun’s equation of the centre and sun's anomaly in days of the solar 

*03 f *02 

71 74 

273 269*5 

-‘04 — *03 

96 69 

278 274 

Suxya siddhanta constant 

Kt 


15 +■ 

’14 

-+■ • 

13 + 

•12 + 

11 4 

10 4 

09 

4 08 

+ 07 

■+ 06 

+ 05 

4 " 

'04 4 

23 

28 


33 

38 

42 

46 

50 

54 

57 

61 

64 


68 

321 

315 


310 305-6 

301 

29 7 

293 

289 

286 

283 

279 


276 

-154 

-153 

-15 

-*14 

-13 

-•12 - 11 

-10 

- 09 - 

08 - 

07 - 

06 

- 05 - 

35591 


360 

2 

14 

22 

29 

35 

40 

45 

49 

53 

58 

62 

35404 


350 

342 

330 

322 

315 

309 

304 

299 

295 

290 

286 

282 


-w 

© 

O 


N..B.-B.O. years 
should be irmde 
positive rims: 
B.O. 44 is 57th 
year of century 
he^miiing with 
101 B.C.—get p. 
14 of Text, 


I 


r 600 400 800 200 100 0 


Cl" 

5 


1200 1100 1000 

'iSSI 


900 800 700 


1700 1600 1500 1400 1300 i 


w © fl600 1900 

© <r* I 

le ^ 1 


1800 


1700 


© 


1 

! JV.jB.—Old style 

gOQ . ceased in oonfci* 
I cental countries 
1 (exc. Russia) on 
1 4iu-l 582 and 
New Style fMgan 
on 15-U>-1682, 10 

days being drop¬ 
ped. In United 
tfingdom, , New 
Stylo began on 
14*9-1752, 11 d*ya 
being dipped. 


}* 


B*C. 

3201 

3102 

3101 

3001 

2901 

2801 


2701 

2601 

2601 

2401 


•. ® &?5 
8 § 


s 

% siiii 
'■5 | a 8-04 
w o 


^ § « 
III 
&* 


99 

0 

1 

101 

201 

301 


401 

601 

601 

701 


ill! 


m 


o 

rf 


*3 

X 



2200 


cd 

m 

H 

§ 

•ncJ ^ 

T5 

Cr 


(2000 2300 


1 2 3 4 6 6 

r 1 23 .. 45 

I 7 ... 8 o 10 n 

12 13 14 15 16 

I 18 19 ... 20 21 22 

... 24 26 26 27 ... 
29 SO 31 ... 32 33 
35 ... 36 37 38 39 
40 41 42 43 ... 44 

t*6 47 48 49 60 


2100 


7 or C 

6 

17 

23 

28 

34 

,45 

51 


1 2 3 4 5 

... 52 53 54 65 
57 58 59 ... 60 61 
63 ... 64 65 66 67 
68 69 70 71 ... 72 

74 75 ... 76 77 78 
. 80 81 82 83 ... 
85 86 87 ... 88 89 
91 ... 92 93 94 95 
96 97 98 99 . 


6 7 or 

... 56 

62 

73 

79 
84 
90 


3 


£ 


s « 

"Ordinary years. Aug. Feb. June Sep. Apr. Jan. 

Mar. Dec. July Oct, 

Nov. 

.Leap years ... Feb, ... . Jan. 

lExavyple.—To Jind week-day of 26th Jan. 1844 — - 
Add 4> 4 0 + 5 + 26 and divide the total "41 by 7* 


7 or O 

May 


2301 

2201 

2101 

2001 


1901 

1801 

1701 

1601 


1501 

1401 

1301 

1201 


801 

901 

1001 

noi 


mi 

1301 

1401 

1601 


1601 

1701 

1801 

1901 


Feb. 14.'93235 17*34738 23 29064 
Feb. 16 -57924 2*17013 4*71797 
F$b. 15 *83800 20*80902 1176692 
Feb. 16 *71365 24*27066 0 24311 
Feb. 17 '58930 27 73230 16*27388 
Feb. 18 *46494 1-66335 4*75007 


Feb. 19 -34059 5*12499 2078084 
Feb. 20 21624 8*58663 9*25703 
Feb 21 09189 12‘04827 25*28780 
Feb. 21 *96754 15-50991 13*76399 


Feb. 22 ‘84319 18 97165 2 24018 
Feb. 23 71883 22 43339 18*27095 
Feb. 24 -59448 25'8948S 674714 
Feb. 25 *47013 29*35647 2277791 


Feb. 26 -34578 3-28752 1126410 
Feb. 27 -22143 6 74916 27 28487 
Feb. 28 -09708 10 21080 1570106 
Feb. 28 *97273 13*67244 4 23725 


HOI 2001 


Feb. 29 84837 17*13408 20*20802 
Mar. * .v.< 

Mar. 

Mar. 

Mur. 


3 -72402 20-59672 S74421 

2 69967 24 05736 24 77498 

3 ‘47632 27-51900 13-25111 

4 -35097 1-46005 1 72730 


uc. 


k 

1001 

2101 

Mar. 5 

901 

2201 

Mar. 6 

'801 

2301 

Mar, 6 

701 

2401* 

Mar. 7 

601 

2501 

Mar. 8 

501 

2601 , 

. Mar. 9 

401 

2701 

Mar. 10 

301 

2801 

Mar. 11 

201 

2901 

Mar. 12 

101 

3001 

Mar. 13 

1 

A.D. 

3101 

Mar. 13 

100 

3201 

M ar.‘ 14 

200 

3301 

Mar. 16 

300 

3401 

Mar. 16 

400 

3501 

Mar. 17 

500 

3601 

Mai-. 18 

600 

8701 

Mar. 19 

700 

3801 

Mar. 20 

800 

3901 

Mar. 20 

900 

4001 

Mar- 21 

1000 

4101 

Mar. 22 

1100 

4201 

Mar. 23 

1200 

4301 

Mar. 24 

1300 

4401 

Mar. 25 

1400 

4501 

Mar. 26 

1500 

4601 

Mar. 27 

1600 

4701 

Mar. 27 

1700 

4801 

Mar. 28 

1800 

mi 

Apr. 10 

1900 

6001 

Apr* 12 


N.B .—Odd years in oentunes B.O. should be converted into positive year> 
before adding n, O of p to k, 1, m . See examples on pages 118, U9. " 


by 7. Bemainder, 6 Friday.] 












SUBYA siddhanta eye-table 

SffRYA SIDDHANTA. 

the way in which they are to he used is shown in the specimen problems on reverse, 
represent days and fractions of a day. 

5 ..120° 6 ..150° 7 .180’ 8...210 0 9...24CF 10...270° • U...300* 

Afivina Karttika MargaSIraha Pausha Magha Phalgona 

Kanya Tala VriSohika Dhaam? Makars Kumbha 

Ptarattaii Aipp&Si Karttigai Margaji Tai MaSi 

156*4042 186*9856 2188289 246*3192 275-0369 805*0850 

Sep. 16 Oet. 17 Nov. 16 Deo. 15 Jan. 14 Feb. 12 

(8) AJvina (7) Kdrttika (8) Mdrgaslrsha (P) Pausha ( 10 } Mag ha (12) Phdlguna 



Bhadrapada 

Sihiha 

Avagi 

125*4756 

Aug*16 

<( 6 ) BMdrapaPa 


118*1223 

7*904 


147*6530 

9*880 


177*1835 

11*860 


206*7141 

13*832 


236*2447 

15*808 


265*7753 

17*784 


295*3059 

19*760 


12...830 6 
Chaitra 
Mina 
Panguni 
3349053 
Mar. 13 
(72) Chaitra 

324*8365 

21*736 


365*2588 


(i.3) Chaitra when 
there is 
adhiJcamasu. 

354*3570 

23*712 


decimals 6f a day, and moon’s anomalistic months. 


6 

5*9061 

21 

20*6714 


8 

7*8748 

23 

22*6401 


9 

8*8592 

24 

23*6245 


10 

9*8435 


25 

24*6988 


11 

10*8379 

26 

25 : 5932 


12 

11*8122 

27 

26*5775 


13 

12*7986 

A' 


14 

13*7809 

29 

28*5462 


15 

14*7653 


30 

29*5806 


Moon’s anomalistic months. 

1 month = 27*5545 days. 

2 months =s* 55*1090 days. 

12 months = 330*6540. 

18 months = 358*2085. 


e For tithis. 


7 

6*8905 

22 

21*6558 

decimals Of a day. (The siyns —• and. -f are to be applied to the equation in heavy type ami not to the anomaly.) 

21 22 23 24 25 26 27 28 29 *30 31 32 33 34 35 36 *37 38 39 40 *411 

2*53 2*87 2*80 2*94 3*08 3*23 3*38 3*53 3*69 885 4*01 4*19 4*37 4*56 4*76 4*98 5*21 5*48 5*78 0*14 6*70 

11*66 11*55 11*43 11*31 11T9 11*07 10*04 10*81 10*67 10*53 10*38 10*23 1007 9*90 9*71 9 51 9*30 9*06 8*78 8*43 7*90 

15-89 16*00 16-12 16*24 16*36 16*49 16*61 16*75 16*88 17*03 17*17 17*33.17*49 17*66 17*84 18*03 18*25 18*49 18*77 19*12 19-65 

*25 02 24 89 2475 24 61 24*47 24*32 24*18 24*02 23*87 2373 28*64 23*36 2318 22*99 22 79 22*58 22*34 22*08 2173 2141 20*8G„ 

274 *3*89 3*04 8 20 3*36 3*52 3*69 8*87 4-05 4*24 4*44 4'65 4*88 5*13 5*40 572 6*11 673 

11'45 11*32 11*19 11*00 10*92 10*77 10*62 10*47 10-31 10*1.4 9*95 977 9*56 9*33 907 878 8*41 7*81 

1610 16*23 16-36 16*50 16 64 16*78 16*93 17*09 17*25 17*42 17 60 17*70 18*00 18*22 16*48 18*78 19*15 1974 

24*81 24*66 24*51 24*35 24*19 24*13 23*86 23 68 23 50 23* H2 2311 22*90 22 68 22*43 2215 2183 21*44 30*83, 

2-96 3*13 3*30 3*47 3*65 3*84 4*03 4*24 4*46 4*68 4*93 5*20 5*52 5*90 6*421 

11-23 11*09 10*94 1078 10*6*2 10*45 10*28 0TO 990 969 946 9*21 8*92 8*56 8*06 1 - 

16*32 16*46 16*61 10*77 16*93 17*10 17 27 77*40 17*07 17*86 18*09 18*34 18*63 18*99 19 49 f * ^or yo^as. 

25*59 24*43; 24*26 24*08 23 90 2371 23*52 23*31 23*09 22*87 22*62 22*85 22*04 21*66 21 16J 

year and decimals Of a day# (The anomalies are entered in ordinary typo and the equations, with appropriate signs, in heavy tvpe.) 


f For nakshatras. 


+ *01 

00 - 03. - 

02 - 03 - 

04 - 

05 - 00 

-*o¥ 

- 08 

-09 

-10 

-11 

-12 

-13 

—14 

-15 

—16 

-17 - 175 

-18 

77 

80-5 

8i 

87 

90 

93-5 

97 100 

103 

107 

111 

115 

119 

123 

128 

132 

J38 

145 

154 

160 

168 

266 

203 

260 

257 

254 

250 

247 244 

240 

237 

233 

229 

225 

221 

216 

2li 

206 

199 

190 

183 

176 

— 02 

-01 

- fc OO + 01 

4 *02 

+ 03 

+ *04 + * 

05 + 

06 + 

*07 + 

08 + 

09 + 

10 + 

11 + 

12 + 

*13 + 

14 + 

*15 + 

153 + 

154 

73 

77 

8056 

84 

88 

92 

96 

99 

103 

108 

112 

116 

121 

126 

132 

139 

147 ’ 

159 

167 

171-71 

271 

207 

268-18 

259 

256 

252 

248 • 

244 

240 

2 m 

232 

227 

222 

217 

211 

205 

197 

186 

177 

171*71 


for centuries. 


Surya siddhanta—Odd years. 


1 . 

!«’ 

K-o 

*.g> ' 
g * 

B V 

-|| 

|ss 

<n tz aJ rs 

pa® 

C <1> 

q o .♦ 

e* > e $ 

j* -4« i. 

to d pj o h> 


g 5 “ i “ C 1 

6 „p 

2-1.5 §'3 5; gas 

- i# s 

s j? >» 


ogalji p' : 4 

Jill 8 l 

I s . S • at 

S-8-sfSfi a a 8 

Joel'S £ 

l| i 

!|.a! 

to 

to 

y 


to 

to 

& 


to 

to 

y 





n 

0 

V 


n 

0 

p 


1 

m 

1 

*25876 

18*63889 

7*04896 

33 

*83274 

2907418 

19*86899 

•22G62 

4*91229 

17*75813 

2 

*51751 

7*74719 

14*09791 

39 

1*09160 

18*18247 

26-91795 

*10226 

8*37393 

6-23432 

3 

*77627 

28-38607 

2:1'14687 

40 

^35026 

7*29077 

6*42231 

*97791 

11-83557 

22-20509 

4 

*03602 

15*49437 

0-04123 

41 

*60901 

25-92966 

.13-46127 

*85358 

15-2&721 

10*74128 

5 

*29378 

4*60267 

7*69019 

43 

•86777 

15-03796 

20-51022 

*72921 

18-76885* 

20*77205 

6 

*55254 

23*24156 

14*73915 

43 

1*22652 

4*14626 

0-0045C 

*60480 

22*22049 

15*24824 

7 

*81129 

12*34986 

21*78810 

44 

*38528 

2278515 

7-05354 

*48051 

25*68213 

8*72443 

8 

*07005 

1*45815 

1*28246 

45 

*64404 

11*89344 

14-10250 

'35016 

29-14377 

19*75520 

9 

*32881 

20*09704 

8*33142 

46 

*90279 

room 

21*15146 

*23180 

3-07482 

8*23139 

10 

*58756 

9*20534 

15*38038 

47 

1*16165 

18*64063 

0*64581 

*10746 

0*53646 

24-26210 

11 

*84632 

27*84428 

22*42933 

48 

*42031 

8*74893 

7*09477 




12 

*10508 

16*95253 

1-92369 

49 

*67900 

27*38782 

14*74373 

*98310 

9*99810 

12*73835 

13 

*80883 

6*06082 

8*97265 

50 

*93782 

16*496U 

2 1*79269 




14 

*62259 

24*09971 

16*02161 

51 

1*19658 

5*60441 

1*28704 

*85875 

13*45974 

1-21454 

15 

■88135 

13*80301 

23*07057 

52 

*45533 

24-24330 

8*33600 

73440 

16*92138. 

17*24532 

16 

•14010 

2*91631 

2-50492 

53 

*71409 

13-35160 

15*33496 

*61004 

20*38302 

5*72151 

17 

*39886 

21*55520 

9*61388 

54 

*97284 

2-45990 

22*43392 

•4SSG9 

23*84466 

21*76228 

18 

*65701 

10*66350 

16*66284 

55 

1*23160 

21*09873 

1-92*28 

*36134 

27*30680 

10*22845 

19 

*91637 

29*30238 

23*71380 

56 

*49036 

10*20708 

897723 

*236,98 

1-23735 

20*25922 

30 

*17513 

18*11068 

3 20615 

57 

‘74911 

28*84597 

1002619 

*11264 

4-69899 

14*73539 

ai 

*43388 

7*51898 

10*25511 

58 

1*00787 

17*95420 

23*07515 

*98828 

816063 

3*21156 

22 

*09264 

26*15787 

17*30407 

59 

1*26663 

7 06257 

2*56951 

*86393 

11*62227 

19*24233 

23 

*95140 

15*26616 

24*35303 

60 

*52538 

25*70146 

9*61846 

•73958 



24 

*21015 

4*37416 

3-84739 

61 

*78414 

14*80976 

16*66742 

] 5 08391 

7*71850 

25 

*40891 

28*01335 

10-89634 

62 

1‘04290* 

3-91805 

23*71688 

*01623 

18*54556 

23*74927 

26 

*72767 

12*12165 

17*94530 

63 

1*30165 

2255694 

321074 

•4908S 

22*00720 

12*22544 

27 

*98642 

1 22995 

24*99426 

64 

-56041 

11*66524 

10-25970 

*86652 

25*46884 

0*70161 

28 

*21518 

19*86884 

4*48862 

65 

*81917 

0*77354 

17*30865 

*24217 

28*93048 

16*73238 

29 

*60393 

8*97713 

11*53757 

66 

1*07792 

19*41242 

24*35761 

*11782 

2-86153 

5*20855 

30 

*76269 

27*61602 

18*58653 

67 

1*33683 

8-52073 

3-85197 

*99347 

6-32317 

21-35937 

31 

1*02145 

1672432 

25-63549 

68 

*59543 

27*15961 

10-90093 

*86912 

9-78481 

9*83810 

32 

*28020 

5*83282 

612985 

69 

*85419 

16*26791 

17*94988 

*74477 

13-24645 

25-87144 

33 

•53896 

24-47151 

12*17881 

70 

111295 

5-37621 

2499884 

*02041 

16*70809 

14*35017 

34 

*79772 

18-57981 

19*22776 

71 

1*37170 

24-01509 

4*40320 




35 

1*05647 

2*68810 

20*27672 

72 

*08046 

13*12339 

11*51216 




36 

•31523 

21*32099 

5-77108 

73 

•38922 

2*25169 

18*59112 




37 

*57399 

1043529 

12*82004 

74 

1*14797 

20*87058 

25*64007 


75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 

2000 

3000 


°-lsl 

a g8sS 
JfL 6 

g*e-5 So K 
£ 

n 

1*40673 
*66549 
*92424 
1*18300 
1*44176 
*70051 
*95927 
1*21802 
1*47678 
•73554 
*99430 
1*25305 
1*51181 
*77056 
1*02932 
1*28808 
1*54683 
*80559 
1*06434 
1*3*331 0 
1*58156 
*84001 
1*09937 
1*35813 
1*61688 
*87565 
75130 
*62694 
*50269 
*37824 
*25389 
•12954 
*00519 
*88084 
*75048 
*51297 
*26945 


t* s . 
©*-* £ 

q § 

sh 

* 

o 

9-97888 
28*61776 
17 72006 
6 83430 
25 47325 
14-58155 
3*68985 
22*32873 
11*43703 
0*54533 
19*18422 
8*29252 
26*93140 
16*03070 
5*14800 
2378689 
12*89519 
2 00349 
80*64287 . 
975067 
28 38956 
17*49780 
6*60616 
25*24504 
14*86834 
3*46104 
6*92328 
10*38492 
13 84657 
17-30821 
20*76985 
24*28149 
27*69812 
1*62418 
5-08582 
10*17164 
15*25746 


~* C O 

is i 

O Si ** 

£ b*- *2 

a U R 3 

& 

P 

5*13443 

12-18339 

19*23236 

26-28130 

5*77506 

12*82462 

19*87358 

26*92253 

6- 41689 
13*46585 
20-61481 

0*00917 

7- 05812 
14*10708 
21*15604 

065040 

7*69935 

14-74831 

21*78727 

1*29163 

8*34059 

1538964 

2243850 

1*93280 

8- 9Si8 2 
1603078 

4*50096 

20*53775 

9*01393 

2504471 

13*52089 

1*99708 

18*02786* 

6-50404 

22*53482 

1751504 

12*49527* 








SfiBYA siddhInta bye-table 


q Days counted from March 1 -- 

Jtfar. 1 Apr. 1 May 1 June 1 July 3 
March .... 1 32 62 93 123 


* Ghatikas 

Fraction of day 

Ghatikas 

Fraction of day 

F&las 

Fraction of day, 


Aug. 1 
154 


Sep. 1 
185 


1 

2 

3 

4 

5 

6 

7 

*0107 

*0333 

*0600 

•0667 

•0838 

•1000 

•1167 

31 

32 

33 

34 

35 

36 

37 

•6167 

*6333 6600 

‘5607 

•5833 

•6000 

*6167 

1 

2 

3 

4 

5 

6 

7 

*0003 

*0006 

•0008 

*0011 

•0014 

•0017 

*0019 


Oct. 1 Nov. 1 

Deo. 1 

Jaa. 1 

Feb. 1 

Mar. 1 

215 

246 

276 

307 

338 

... 

8 

9 

10 

11 

12 

13 

*1333 

T500 

*1667 

*1833 

*2000 

*2167 

38 

39 

40 

41 

42 

43 

•6333 

*0600 

*6667 

6833 

•7000 

•7167 

8 

9 

10 

12 

15 

17 

*0022 

•0026 

•0028 

*0033 

*0042 

•0047 


Iiongitnde 

at 

commence 

;,- : * ".t / . - 

Deg. 41in. 

0 0 
33 20 

26 3.Q, 

40 0 


Fames of 
nakshatras* 


Days. 


g7 Kevatl 
1 AiSyibU.# 

3 Bhara?l ... 

3 Kpttiba .. „ . 

4 Rohicl 

53 20 S^Alrigaejra 

66 40 6 Aidra 

80 0 * 7 Pnnaxvasa ... 

93 20 % ‘8 Fushya 

106 40 9 ASlesha ... , 

120 0 lO^agha 

133 20 11 Pttrvft Pbalgonl 

146 40 12 THtara Phalgnnl 

160 0 13 dasta ... 

173 20 1 4 Chitra... 

186 40 15 Svati.‘ 

200 0 16 VjSakba ... 

218 c 20 17 Anuradba 

226 40 1 8 Jyeshtha 

240 0 19 MUla t A 

253 20 20 PftiTa.Ash&flba 

266 40 21 U ttara-Aeha^ba 

280 0 22 Sravana 

293 20 23 Sravishta 

300 40 24 Satabhiaaj 

320 0 25 PAi*va Bhadrapada . 

S33 20 26 U>tara-Bhadrapada 

346 40 27 Be vat I 


u 

■§ 

u 

O 


14 

*2333 

44 

•7383 

20 

*0055 

TXAKSUA 

s Shortest interval in days from new moon to ending* 

~ ■** Ordina* 


Ordina¬ 


Ordina- . 

Ordina- 

f. 

rily 

H 

<D 

rily S 

rily 

© 

VaiSa- 

*cf 

*H 

,Jyenh- ^ 

Afcha- 

rtf 

- 

kha 

o 

tha O 

dha 

O 

I 


II 

III 



Ordina- 


, rily 
Srava^a 


rily 


t Bhadra-| ££ 


U Ordina- 

® rily 


O pada 0 


u Ordina- 
® rily 
na ^ Karttlka 


3 

10119 4 
2-0238 5 

3*0357 6 

4*0476 7 

50596 8 

6*0715 9 
7*08*4 10 
8*0953 11 
9 1072 12 


0*9892 5 

20011 6 
3*0130 7 

4 0249 8 

5*0368 9 

6*0488 10 
7-0607 11 
8*0726 12 
9*0845 13 
10*0964 1 4 


10*1191 
U-ltflO 
J 2*143 
13*1549 
14*1668 
151787 
* 18*1906 
17 2027 
18*2144 
19*2264 


13 11-1083 15 

14 121202 16 

15 13*1322 17 

16 14*1441 18 

17 15T560 19 
13 16{1679 20 

19 17*1798 21 

20 181917 22 

21 19 2086 23 

22 20 2156 24 


20*2083 23 
21-2502 24 
22 * 2*21 26 
23-2740 26 
2*2859 27 
25*2978 1 

26-3098 2 

27*3217 3 

4 


21*227o 25 
22*2894 26 
23*2613 27 
24*2632 1 

252751 2 

26- 2870 3 

27- 2990 4 

28*3109 5 

29*3228 6 


0*8041 7 

1*8160 8 
2*8279 1 9 
3*8398 10 
4*8518 11 
5*8637 12 
6*8756 13 
7*8875 3 4 
8*8994 15 
9*9113 16 

10*9232 17 
11*9352 18 
12-9471 19 
18*9590 20 
14*9709 21 
15*9828 22 
16*9947 23 
18*0066 24 
19*0186 25 
20*0305 26 

21-0424 27 


0*6190 9 
1*6309 10 
2*6428 11 
3 6548 12 
4*6667 13 
5*6786 14 
6 6905*15 
7*7024 16 
8*7143 17 
9 7262 18 

10*7382 19 
11*7601 20 
32 7620 21 
13*7739 22 
14*7858 23 
157977 24 
16-8096 25 
17*8216 26 
18*8335 27 
198454 1 


IV 

O'4339 11 
1*4468 12 
2*4578 13 
3*4697 14 
44816 15 
54985 16 
65054 17 
7-5173 18 
S‘5292 19 
9 5412 20 

10*5631 21 
11 5650 2 2 
12-5769 23 
13*5888 24 
14*000? 25 
16*6126 26 
16*6246 27 
17-6365 1 

ih'6484 2 

!9-6oOS 3 


V 

0*2488 13 
1*2608 14 
2*2727 15 
3*2846 1 6 
4-2965 17 
5308118 

6*3208 19 
7 8322 20 
8*3442 21 
9*8561 22 

10*8680 23 
11-8799 24 
12*3918 2 5 
13 4087 26 
14-4156 27 


VI 

0-0638 16 
1 0757 17 
2*0876 18 
30995 19 
41114 20 
5'1233 21 
6*1352 2 2 
71472 23 
81591 24 
9*1710 25 

10*1829 26 
U'1948 27 


15*4276 

16*43*15 

17*4514 

18-4633 

19*4752 


12*2067 
13 2186 
14-2306 
15*2425 

16- 2544 

17- 2663 
18*2782 
19*2901 


220543 

23*0662 

24*0781 

250900 

26*1019 

27-1139 

28*1258*- 

29 1377 


208573 

21*8692 

22-8811 

23*8980 

2.4*7049 

25-9169 

26*92^8 

27-9407 

28*9626 


2 20 6722 

3 21-6841 

4 22*6960 

5 23*7079 

6 24 7199 

7 25-73-8 
3 26*7437 10 
9 27*7650 11 

10 28'7675 12 


20-4871 6 

21*4970 7 

22-5109 8 

23*5229 9 

24 6348 1 0 
25*5467 11 

26 5586 3 2 

27 5705 13 
28*5824 14 

15 


20*3020' 9 
21*3139 10 
22-3259 11 
23 8378 12 
243497 13' 
25-3610 14 
26*8735 35 

27- 8854 16 

28- 8u73 17 
29*4093 


VII 

0*8906 

l f 9025 
2*9144 
3*9263 
4 9382 
5*0602 
69021 
7*9740 
89859 
9*9978 

11 0097 
120216 
13 0386 
14-0455 
15 0574 
160698 
170812 
18*0931 
19 1050 
20*1169 

211289 
22*1408 
28*1527 
24*1646 
25* 1765 
26*1884 
272003 
28*2123 
29*2242 


Iipngitude 

commence¬ 

ment. 

Deg. Min. 

0 0 
13 20 


YOGAS 

v Shortest interval in days from new moon to 


26 

40 

53 


40 

0 

20 


66 40 

80 0 


93 

106 

120 

133 

146 

1 GO 
173 


20 

40 

0 

20 

40 

0 

20 


.186 40 

200 0 
213 20 

226 40 

240 0 

253 20 

266 40 


280 

293 

300 

3*20 


0 

20 

40 

0 


333 20 

346 40 


U 

,§ Names of yogas. 

u 

O 

27 Vaidhriti 

1 Viakamba 

2 Priti. 

3 Aynsbmat 

4 

5 

6 
7 


Saubhugya 
Sobhana 
Afciganda 
Snkarman 

8 Dhriti... 

9 Sula ... 

10 Ganda- 

11 Vriddhi 

12 BJirnva 

13 Yyaghata 

14 Harshana 

15 Vajjra ... 

16 8iddhi 

17 Vyatipata 

18 Variyas 

19 Parigha 

20 Siva ... 

21 Siddha 

22 Sadhya 

23 Subha 

24 Sakja 

25 Brahman 

26 Indra ... 

27 Vaidhriti 


Days. 


0*9415 
1*8830 
2*8245 
3*7660 
4*7074 
5*6489 
6*5904 
7 5319 
8*4734 
9*4149 
10*8564 
11 2979 
12-2394 
13*1808 
141223 
15*0638 
10*0053 
16*9408 
17-8888 
18*8298 
19*7713 
20*7128 
21*6543 
22*5957 
23*5372 
24*4787 
25-4202 


Xu 

Ordina- u 

Or'dina-. u 

Grdina- 

u 

Ordina* 

Ordina¬ 

H 

»§ 

f4 

«iy -8 

Vai&i* j* 

rily >£j 

Jyesh- 

. riX y 

Asha- 

<s> 

H 

rily © 

Srava^a ^ 

rily 

BhSLdra- 

o 

kha ° 

tha O 

dha 

o 

o 

pada 


5 

6 

7 

8 


11 

12 

13 


0*8992 
1*8407 
2*7822 
3-7237 
9 4 6662 
10 - 5-6007 
6-5482 
7 4896 
8-43 n 

14 9*3726 

15 10*3141 

16 11*2556 

17 121971 

18 13*1386 

19 14*0801 

20 150216 

21 159630 

22 16-9045 

23 17-8460 

24 18*7675 

25 197290 

26 20*6705 

27 21-6120 

1 22*6535 

2 23*4950 

3 24 4365 

4 25-8779 

5 *0-8194 

6 27-2809 

7 28-2024 

8 29*1489 


9 0*5548 13 

10 1-4963 1 4 

11 2-4378 15 

12 3*3793 16 

13 4-3203 17 

14 5*2022 18 

15 0-2037 19 

16 7 1 452 20 

17 8*0807 21 

18 f 9 0282 22 

19 9*9697 23 

20 10*9112 24 10*5668 

21 11*3527 25 11*5083 

22 12*7942 26 12*4498 

23 13*7357 27 18*3912 

24 14*677 L 1 14*3327 


0-2104 18 0-8075 2 2 
1*1519 19, 1*7490 23 
2 0934 2 0 2*0905 2 4 


§ 

O 

0*4631 26 
1*4046 2 7 


Ordina- 

rily 

Alvina 


3'034# 21 
3 #763 22 

4- 9178 23 

5- 8593 24 

6- 8008 25 

7- 7423 26 

8- 6838 2 7 


9-6253 


25 15-0186 

26 16-5601 

27 17-5016 

1 18-4131 

2 19-3846 

3 20-8261 

4 21-2676 

5 22-209! 

6 23 1606 

7 24 0920 

8 25 0335 

9 25-9750 

10 26-9165 

11 27-8580 

12 28-7995 


2 16-2742 

3 16-2157 

4 171572 


2-3460 1 

3- 6319 2 5 3-2875 2 

4- 5734 2 6 42290 3 

5 5149 2 7 5-1705 4 

6- 4664 1 6-1120 5 

7- 3979 2 70585 6 

8- 3394 3 7-9950 7 

0-2809 4 8-9365 8 

10- 2224 S 9-8780 9 

11- 1639 6 10-8195 lO 10-4750 

121053 7 11-7609 11 11-4165 

130163 8 12-7024 1 2 12-3580 

13-9*83 9 13-6439 13 13 2996 

6 149298 lO 14-5854 14 142410 

7 15-8713 11 15-5269 1 5 15-1325 

8 10-8128 12 16-4684 16 161240 

9 17-7543 1 3 17-4009 1 7 17 0855 


0-1187 

10001 

20016 

2- 9431 

3- 8846 
48261 
6-7676 

6- 7091 

7- 6500 

8- 5921 

9- 6335 


5 180037 10 18-6958 14 18-3514 18 18'0070 


6 19-6402 

7 19-9817 

8 20-9232 

9 21-8(i'47 

10 22-8001 

11 23-7476 

12 24-6891 

13 25-6306 

14 26-5721 

15 27-5136 

16 28-4551 

17 29-3906 


11 190873 

12 20-8788 

13 21-5202 

14 22-4617 

15 23-4032 

16 2 43447 

17 25-2882 

18 26-2277 

19 27-1692 

20 281107 
2 1 29-0522 


15 19-2929 1 9 

16 20-2343 20 

17 21-1758 21 

18 221173 22 

19 23 0588 23 

20 240003 24 
2 1 249418 25 

22 25 8833 26 

23 26-8248 27 

24 27-7663 1 

25 28 7078 2 

3 


18- 9484 

19- 8899 

20- 8314 

21- 7729 

22- 7144 

23- 6559 
245974 

25- 5389 

26- 4804 

27- 4219 

28- 3638 

29- 3048 


Ordina¬ 
ls rily 
U Karttika 

O 

0-7157 

1- 6672 

2- 6987 

3- 5402 

4- 4817 

5- 4232 

6- 3647 
73062 
8-2477 
91391 


4 

5 

6 

7 

8 
9 

10 
11 
13 

13 

14 10-1306 

15 11 0721 

16 12-0186 

17 12-9651 

18 13-8966 

19 148381 

20 16-7796 

21 16-7211 

22 17-0825 

23 18-6040 
"24 19-5455 

25 20-4870 

26 21-4285 

27 22-3700 

1 23-3115 

2 24-2530 

3 251945 

4 261300 

5 27-0774 

6 28 0189 

7 28-9604 








SURYa SIDDHANTA EYE-tABLE 


q Bays counted from April 1 — 

June 1 July 1 

April 


Apr. 1 
... 1 


May 1 
31 


15 

*2500 

45 

•7500 

22 

*0001 

TEAS. 


16 

•2o67 

46 

*7667 

25 

•0069 


17 

•2833 

47 

•7833 

27 

•0075 


18 

•3000 

48 

•8000 

30 

•0083 


62 

19 

•8167 

49 

•8167 

32 

0089 


92 

20 

3333 

50 

•8383 

35 

*0097 


Aug. 1 
123 


21 

•8500 

51 

•85C0 

37 

0103 


Sep. 1 
154 

22 

3667 

52 

8667 

40 

•0111 


Oct. i 

Nov. 1 

Dec. 1 

Jan. 1 

Peb. 1 

Mar. 1 



184, 

215 

245 

270 

307 

835 






Leap Year, Ap. 380 



23 

24 

25 

26 

27 

28 

29 

30 

‘3833 

*4000 

•4167 

•4353 

•4-500 

4607 

*4833 

*5000 

53 

54 

55 

56 

57 

58 

59 

60 

‘8833 

*9000 

•9167 

•9333 

*9500 

*9667 

*9833 

10000 

42 

45 

47 

50 

52 

55 

57 

60 

•0117 

*0125 

*0130 

0139 

0144 

*0153 

-0168 

‘0167 


moment of each nafcshatra. 


u 

Ordi- 

narily © 

Ordi* 
n&rily © 

Ordi. ^ 
narily © 

Ordi¬ 

narily 

u Chaitra, 

© when no 

u 

© 

Chaitra | 
when 

nsi 

u 

Margft- *§ 

Pausha 'g 

Magha *$} 

Ph&l- 

T3 

Vi 

Adhika 

u 

is Adhika 

© 

ftirshu © 

O 

O 

guna 

o 

M asa 

O 

M&sa 

vra 

IX 

X 

XI 

XII 

XXII 

18 

0-7055 20 

0 6204 22 

0 3353 24 

01502 27 

0*9771 

2 

07920 

19 

1-7174 21 

1-5323 23 

1 3472 25 

1*1622 

1 

1*9690 

3 

1*8089 

20 

2.729S 22 

2-5442 24 

2-3592 26 

21741 

2 

3 0009 

4 

2*8158 i 

21 

8-7412 23 

3*5502 25 

3-3711 27 

31860 

3 

40128 

5 

3*8277 | 

22 

4-7532 24 

4*5631 26 

4-3830 1 

4*1979 

4 

50247 

6 

4*8396 ; 

23 

5 7651 25 

5*5800 27 

5-3949 2 

52098 

5 

60366 

7 

5*8510 

24 

6-7770 26 

6*5919 1. 

6-4068 3 

0*2217 

6 

7*0466 

8 

6*8035 

25 

7-7889 2 7 

76038 2 

7-4187 4 

7*2330 

7 

8*0606 

9 

7-8754 

26 

8-8008 1 

8-6167 3 

8-4306. 5 

8*2456 

8 

9 0724 10 

8*8873 

27 

9-8127 2 

9*0276 4 

9*4420 6 

9*2575 

9 10*0843 11 

9*8992 


1 10 8246 3 10 63S6 5 104545 7 10*2694 10 11*0962 12 109111 

2 1T6366 4 11*6515 6 U‘4664 8 U'2813 11 12* 1081 13 119230 

3 :ii$486 5 12-6634 7 12-4788 9 12 2932 12 13 1200 14 12*6350 

4 .13-8604 6 13-6753 8 134902 10 133051 13 14-1820 15 189469 

5 14,8723 7 14-6872 9 145021 11 143170 14 15*1489 16 14*9588 

6 15*8842 8 15-69*1 10 15-5140 12 15-3290 1 5 16-1558 17 159707 

7 16*8961 9 167110 11 165260 13 163409 16 17*1677 18 169826 

8 17*9080 10 17*7230 12 17*5379 1 4 17 852k 17 18*1796 1 9 17*9945 

9 18*9199 11 18*7349 13 18*5498 15 18*3647 18 19*1915 20 19*0004 

10 19*9319 1 2 19*7468 14 19 5617 16 19 3766 1 9 20*2034 2 1 20*0183 


Annual correction. 

Argument :—Date of appearance of 1st new moon in eaoh 
solar year according to Table X . 

The correction corresponding to the decimal portion of the 
argument should be subtracted from the naksbatra or yoga 
correction corresponding to the infcsgral portion; thug tho 
nakshatra correction corresponding to an argument 28-53 = O il 
minus 04 = 0 07. 

3STAKSHATBAS. 

Arg. Corra. Arg, Corrn. Arg. Corrn. Arg. Corm. Arg. Corrn. 
u u u 

01 *00075 *30 02244 -59 *04413 
02 00150 *31 02319 60 04488 

03 00224 32 *0^394 '61 *04583 

02468 62 *04638 

02543 6 3 04712 

02618 -64 *04787 
0:,693 6 5 04862 

02768 *66 *04937 
02842 
02917 


11 209438 1 3 20-7587 1.5 20-5736 17 20 3885 20 21*2153 2 2 21-0303 

12 219567 14 21*7706 1 6 21*5855 1 8 21-4004 2 1 22 2273 23 22*0422 

13 22-9676 15 22 7825 17 22 5974 19 22 4124 2 2 23*2392 2 4 28*0541 

14 23-9795 16 23 7944 1 8 28 6094 2 0 23:4243 2 3 24*2511 2 5 24*0660 

16 24 9914 1 7 24*8004 1 9 24*6213 2 1 24 4362 2 4 25*2030 2 6 25 0779 

16 26*0033 1 8 25T883 2 0 25*0332 22 25*4481 25 26*2749 27 26*0898 

17 27-0153 19 26*8302 21 26*0451 23 26 4600 2 6 27*2868 1 27*1017 l 26 0*26408 

18 28*0272 20 27*8421 22 27*8570 2 4 27 4719 27 28*2987 2 28*1137 j 27 0T8928 

19 29*0391 21 28*8640 23 28 6689 25 28 4838 1 29*3107 3 29*1256 j 28 011448 

26 294957 i 29 003968 


t 

O 2*20890 

1 2.13410 

2 2*05930 

3 19S450 

4 2 *90970 

5 1-83490 

6 1*76010 

7 1-68531 

8 1-61040 

9 1*53569 

10 1-46089 

11 1*38609 

12 1*31129 

13 1*23649 

14 1*16169 

15 1*08689 

16 1*01209 

17 0-93729 

18 0-86249 

19 0*78769 

20 0*71238 

21 0*63808 
2 2 0*56828 

23 0-48848 

24 0-41868 

25 0-333S8 


04 

05 

06 

07 

08 

09 


00299 
00374 
00449 
00524 
00598 
00673 

10 *00748 

11 *00823 

12 *00898 

13 *00972 

14 01047 

15 01122 

16 OU97 

17 *01272 

18 *01346 

19 *01421 

20 01496 

21 *01571 

22 *01646 

23 *01720 

24 *01796 
01870 
01945 
02020 
02094 
-02169 


25 

26 

27 

28 
29 


30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 


02992 

03067 

0314: 

0321' 

03291 

03360 

03441 

03516 

03590 

03605 

03740 

03815 

03890 

03904 

04039 

04114 

04189 

04264 

0*4338 


67 

68 

69 

70 


*L‘7l 

fr 72 

73 

74 

75 

76 


05012 
05086 

*05161 
*05236 
*05311 
*05386 
05460 
05535 
05010 
05085 

77 *05760 

78 *05834 

*79 *05909 
*80 -05984 
*81 *06059 
*82 *06134 
*83 *06208 
*84 *06283 
*85 *06358 
•86 *06433 
*87 *06508 


U 

•88 *06662 
*89 06657 
90 *06732 
*91 *06807 
*92 *06882 
•93 -06956 
•94 *07031 
*95 07106 
*96 *07181 
97 *07256 

*98 *07330 
*99 07405 


ending moment of each yoga. 


© 

Ordi- ^ 
narily © 

Ordi- 

narily © 

Ordi- 

narily © 

Ordi¬ 

narily 

h Chaitra, 
©when no 

ft 

© 

Chttitm 

when 

* 

Marga- Tg Pausha 

Magha 

Phal- 

15 

Adhika 

u ■ 

Is Adhika 

O 

sirs ha © 

O 

O 

guna 

O 

Masa 

O 

Musa 

8 

0-3713 12 

0*0269 17 

0*6240 21 

0-2798 26 

0*87G7 

3 

0-5323 

9 

I "3128 13 

0-9684 18 

1*5655 22 

1*2211 27 

1*8182 

4 

1*4737 

10 

2-2543 14 

1 9099 19 

2 5070 23 

21620 

1 

2*7596 

5 

2-4152 

11 

3-1953 1 5 

* 2-8514 20 

3*4485 24 

3*1041 

2 

3*7011 

6 

33567 

12 

4-1373 16 

3*7929 21 

4-3900 25 

40455 

3 

4*0426 

7 

4*2982 

13 

50783 17 

4*7344 22 

5-3314 26 

4*9870 

4 

5*5841 

8 

5*2397 

14 

6-0203 1 8 

5-6759 23 

6-2729 27 

5*9285 

5 

6*5256 

9 

81812 

15 

6-9618 19 

6-6.73 24 

72144 1 

0-8700 

6 

7-4671 10 

7T227 

16 

7-9032 30 

7*5588 25 

81559 2 

7*8115 

7 

8.4086 11 

8*0642 

17 

8-8447 21 

8*5003 26 

90974 3 

8*7530 

8 

9*8501 12 

90057 

18 

9-7862 2 2 

9-4418 27 10-0389 4 

9*6945 

9 10 2916 13 

9-9472 

19 10*7277 23 

10 833 1 

10-9804 5 10-6360 10 11-2331 14 

10-8886 


YOGAS. 

See note on ass cal c<>rk lotion supra. 


20 n-6392 24 11 '3248 


21 12-8107 25 

22 13-5522 26 

23 14 4937 27 

24 15 4352 1 

25 183766 

26 17-3181 

27 18-2596 

1 192011 
3 201426 

3 210841 

4 22 0256 

5 22-9671 

6 23-9086 10 

7 24-8501 11 

8 25-7913 1 2 

9 36-7380 13 

10 37-6745 14 

11 28-6160 IS 

16 


12- 2663 

13- 2078 
141493 

15- 0907 

16- 0322 

16- 9737 

17- 9152 

18- 8567 

19- 7982 

20- 7897 

21- 6812 

22- 6227 

23- 5642 

24- 5058 
26 4471 
26-3886 
273301 

28- 2716 

29- 2131 


2 11-9219 6 11-5775 11 12-1745 15 

3 12-8634 7 12-5190 1 2 13 1160 16 

4 13 8048 8 13-4004 13 14 0575 1 7 

5 14-7463 9 14-4019 14 149990 1 8 

6 15-6878 10 15-3434 15 15-9405 1 9 

7 16-6293 11 16-2849 16 16-8820 20 

8 17-5708 12 17-2264 1 7 17-8235 21 

9 18-5123 13 18-1679 18 18 7650 22 


10 19-4538 14 

11 20-3053 15 

12 21-3868 16 

13 22-2783 17 

14 23-2197 18 

15 24-1612 19 

16 25-1027 20 

17 26 041-2 21 

18 26-9857 22 

19 27-9272 23 

20 28 8687 24 

25 


19- 1094 1 9 

20- 0509 20 

20- 9924 21 

21- 9338 22 

22- 8763 23 
23 ! 8163 24 

24- 7583 25 

25- 6998 26 

26- 6413 27 

27- 5828 1 

28- 6243 2 

29- 4658 


19- 7065 23 

20- 6479 24 

21- 6894 25 

22- 5309 26 

23- 4724 27 


24-4134 
25 3554 

26- 2969 

27- 2384 

28- 1799 

29- 1214 


118301 

12-7716 

137131 

14- 6646 

15- 6961 

16- 5376 

17- 4791 

18- 4206 

19- 3021 

20- 3035 

21- 2450 

22- 1866 

23- 1280 

24- 0695 
250110 
26-9525 
26-8940 
278355 
28-7769 


O 411036 

1 3-97117 

2 3-83198 

3 3-69279 

4 3-55360 

5 3-41441 

6 3-27622 

7 813608 

8 2-99684 

9 2-85785 

10 2-71846 

11 2 ; 57927 

12 2-44008 

13 2-30089 

14 218170 

15 2-02251 

16 V88332 

17 1-74413 
13 1-60494 
19 1-46575 

! 30 1-82656 

21 1-18737 

22 104818 

23 0-90899 

24 0-76980 

25 063061 

26 0-49142 

27 0-35223 

28 0-21304 

29 0-07386 


•01 00139 
•02 -00278 
■03 00417 
04 00557 
05 00696 
06 00835 
07 00974 
■08 -01113 
09 -01258 
10 01392 

•11 01530 
12 -01670 
•13 01809 
•14 01949 
15 02088 
•16 02227 

17 -02366 

18 02505 
•19 -02645 
•20 -02784 

•21 -02923 
22 03063 
•23 03291 

24 03840 

25 -03480 
•26 03619 
•27 -03758 
•28 -03897 
•29 04033 


•30 -04X76 
•31 -04815 
•32 04454 
•33 -04593 
•34 04732 

35 04872 

36 -05011 
'37 05150 
38 05289 
'39 -05428 

•40 05568 
41 05707 
•42 05846 
•43 -06985 
-44 -06124 
•45 06263 
46 09493 
•47 06642 
•48 06681 
•49 06820 

50 -06959 
•51 -07098 
•52 -07258 
•53 -07377 
54 -07516 
•55 07665 
•56 -07795 
•57 -07934 
•58 -08073 


•59 -08212 
60 08351 
•61 08491 
•62 -08630 
63 -08769 
•64 08908 

65 09047 

66 -09186 
•67 -09320 

68 -09465 

69 -00:104 
•70 09743 
•71 -09882 
•72 -10022 
•73 -10163. 
•74 -10300 
•75 -10439 
•76 -10578 
•77 -10798 
•78 -10851 

•79 -10996 
•80 -11185 
•31 -11274 
-82 -11413 
•83 1155:: 
84 -11692 
•85 -11831 
•86 -11970 

87 -12108 


•88 -12249 
•89 12388 
•90 12527 
•9i -i26ee 
•92 -12805 
•93 -12945 
•94 18031 
•95 13223 
•96 -13362 
•97 -13601 

98 -13641 
•99 -13780 


















S0RYA SIDDElNTA EYE-TABLE 


a 



y Calendar tobeined with Table II, as directed in specimen problems, for ascertaining the A.D. month 
and day corresponding to any solar date, lunar tithi, nakshatra, yoga or karana. 
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Vaisakha. Ash&dha—co**. BJhadrapada— cmt. Karttika—con*. 


Pausha—cora*. 


■0843 
•9687 

2 *9530 

3 ‘9374 
■ ’92)7 

9061 
8904 
8748 
8692 


O 

1 


9 8436 
IO *8279 
IX *8122 
12 *7966 


1 
2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 
1 
2 

3 

4 

5 

6 
7 

__HHR91 s 

23 *6244 9 

24 ' 6 QS 8 10 

25 *5932 11 

26 ‘5775 12 

27 *6619 13 

28 *5462 14 

29 ‘5306 15 


■7809 
7652 
7496 
7340 
_ ‘7183 

18 ‘7027 

19 *6870 

20 *6714 

21 ‘6557 

22 -6401 


13 

14 
16 
16 
17 


0 984 
1*969 
2’953 
3*937 
4*321 
5’906 
6*890 
• 7*875 
8-859 
9*843 
10*827 
11*812 
12*797 
13*781 
14*765 
15*750 
16*734 
17*718 
18*703 
19*687 
20*671 
21*656 
22 640 
23*6w4 
24*609 
25 593 
26*577 
0*007 
0*992 
1*976 


64 *9673 

65 -9516 

66 *9360 

67 *9203 

68 *9047 

69 8893 

70 8734 

71 -8578 

72 *8421 

73 *8265 

74 *8308 

75 7952 

76 *7795 

77 *7639 

78 7482 

79 '7326 

80 *7169 


81 

82 

83 

84 

85 

86 


*7013 

‘6856 

‘6700 

*6543 

■6387 

•6231 


87 *6074 

88 '5918 


6 9*858 

7 10*842 

8 11*827 

9 12*811 
10 13*795 
XI 14*780 

12 15-764 

13 16-749 

14 17-733 

15 18-717 

1 19*702 

2 20 686 

3 21-670 

4 22'655 

5 28-639 

6 24-623 

7 25*608 

8 26-592 
0022 
1006 

1- 991 

2- 975 
3959 
4'944 
5-928 


9 

10 

11 
12 

13 

14 

15 


128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 


*9502 11 
*9346 12 
*9189 13 
*9033 14 

‘8876 15 
•8720 1 

•8563 


*8407 3 


*8251 

*8094 


•7938 6 

•7781 7 

*7626 8 

*7468 9 

•7312 10 
*7165 11 
‘6999 12 
*6842 13 
'6686 1 4 
*6529 15 


18732 

19*716 

20700 

21- 685 

22- 669 

23- 654- 
24*638 
25622 
26*607 

0*036 

1*021 

2*005 

2*989 

3- 974 

4- 958 
5*942 
6-927 
7*911 
8*896 
9-880 


192 

193 

194 

195 

196 

197 

198 

199 

200 
201 
202 

203 

204 

205 

206 


9332 

9175 

9019 

8862 

8706 

8549 

8393 

8236 

8080 

7.924 

7767 

7611 

7454 

7298 

7141 


1 0051 

2 1*035 

3 2*020 

4 3*004 

5 3*988 

6 4*973 

7 5-967 

8 6*941 

9 7-926 

10 8*910 

11 9-894 

12 10-879 

13 11-863 

14 12*848 

15 13-832 


256 

257 

258 

259 

260 
261 
262 

263 

264 

265 


*9161 6 

*9005 7 

*8818 8 
‘8692 9 

*8535 10 
•8379 11 
■8222 12 
*8066 13 
*7909 14 
7758 15 


8-925 

9*909 

10*893 

11- 878 

12- 862 
13*846 
14*831 
15*815 
16*799 
17*784 


Magka. 


Margasirsha. 


Asvina. 


Sravaua. 


J yeshtha. 


30 ’5149 

31 *4993 

32 *4830 

33 *4680 

34 '4523 

35 -4367 

36 4210 

37 -4054 

38 *3898 

39 p41 

40 *3585 

41 '8428 

42 *8272 

43 *3115 

44 ’2959 

45 "2802 

46 ’2646 

47 *2489 

48 *2338 

49 *2176 

50 *2020 

51 *1863 

52 *1707 

53 -1551 

54 1394 

55 *1238 

56 *1081 

57 *0925 

58 *0768 

59 *0612 


1 2't 


3 

4 

5 

6 

7 

8 


960 
3*915 
4-929 
5*913 
8*898 
7882 
8*860 
9*851 
9 10*835 

10 11*819 

11 12*804 

12 13*788 

13 14*773 

14 15*757 

15 16*741 

1 17*726 

2 18*710 

3 19*694 

4 20-679 

5 21*663 

6 22-647 

7 23-632 

8 24-616 

9 25-600 

10 26*583 

11 0015 

12 0999 

13 1*983 

14 2*968 

15 3-952 


89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 

117 

118 


*5761 
5 (06 
-5448 
*5292 
*5135 
*4979 
*4822 
‘4666 
*4509 
*4353 
*4196 
*4040 
*3883 
*3727 
-3571 
*8414 
*3258 
*3101 
*2945 
”2788 
*2632 
*2475 
*2319 
*2162 
*2006 
*1849 
*1693 
*1586 
•J380 
*1223 


1 6*912 

2 7897 
8 888 J 

4 9-865 

5 10*850 

6 11-834 

7 12-818 

8 13*803 

9 14-787 

10 15-771 

11 16-756 

12 17*740 

13 18*725 
34 19*709 
15 20*693 

1 21*678 

2 22*662 

3 23*646 

4 24*631 

5 25*615 

6 26*599 
0*029 
1013 
1*998 
2*982 
3*960 
4*951 
5*985 
6*920 
7*904 


7 

8 
9 

10 

11 

12 

13 

14 

15 


148 

149 

150 

151 

152 

153 

154 

155 
186 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 


0373 

*6216 

*6060 

*5904 

*5747 

*5691 

*6434 

*5278 

*5121 

•4965 

*4808 

*4652 

*4495 

•4339 

•4182 

*4026 

*8869 

•3713 

•3556 

•8400 

•3244 

•3087 

*2931 

*2774 

•2638 

•2461 

*2305 

•2148 

1992 

1835 


1 10 864 

2 11-849 

3 12-833 

4 13*817 

5 14-802 

6 15*786 

7 16*770 

8 17*755 

9 18*739 

10 19*723 

11 20708 

12 21-692 

13 22 676 • 

14 23*661 

15 24*645 
26*680 
26*614 

0*044 
1*028 
2*012 
2*997 
‘8*681 
4*905 
5*950 
6*984 
7*918 
8*903 
9*887 
10*872 


3 

4 

5 

6 
7 
3 
9 

10 

11 

12 

13 

14 


207 

208 

209 

210 
211 
212 

213 

214 

215 

216 

217 

218 

219 

220 
221 
222 

223 

224 

225 
2 26 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 


*6985 

*6828 

*6672 

*6515 

*6359 

*6202 

‘6046 

*5889 

*5733 

*5576 

*5420 

*6264 

*5107 

*4951 

*4794 

*4638 

*4481 

*4325 

*4168 

•4012 

*3855 

•3699 

*3542 

•3386 

*3229 

*3078 

*2916 

*2760 

-2604 

*2417 


1 14-816 

2 ] 5-801 

3 16-785 

4 17-769 

5 18754 

6 19738 

7 20722 

8 21*707 

9 22*691 

10 23 675 

11 24*668 

12 25*044 

13 26*628 

14 0*058 
1043 
2*027 
3011 
3*996 
4*980 
5*964 
6*949 
7-933 
8*917 
9*902 

10 10886 

11 11-870 

12 12-855 

13 13-839 

14 14-824 

15 16-808 


15 

1 

2 

3 

4 

5 

6 

7 

8 
9 


266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 
281 
282 

283 

284 

285 

286 
237 
288 

289 

290 

291 

292 

293 

294 

295 


•7597 1 

•7440 2 

•7284 3 

•7127 4 

*6971 5 

*6814 6 

*6658 7 

*6501 8 

*6345 9 

•6188 10 - 
*6032 1 ). 

*5875 12 

*5719 13 
*5562 14 
‘5406 15 
*5249 


6098 2 


'4937 

4780 

4624 


*4467 6 

*4311 7 

•4154 3 

*3998 9 

3841 10 
*3685 11 
*3528 12 
*3372 13 
*3215 14 
3059 15 


18*768 

19- 753 

20- 737 
21*721 
22*706 
23*690 
24*674 
25*669 
26*643 

0*078 
1*067 
2*041 
3*026 
4*010 
4*996 
5*979 
6*963 
7*948 
8*932 
9*916 
10*901 
11*885 
12*869 
13*854 
14-838 
15 822 
16-807 
17*791 
18-775 
19*760 


Phalguna~ec5»< 

32^ -8997’ 11 mm 

321 -8834 13 tk 7 ( 

322 -8078 13 is; i t 

323 ‘8521 Hfc »» 

324 •8S65 : :lS^ai ";, 

Chaitra. (viien 

18 uo adiulra Bosses}. 


*208 l 22 72; 

•8052 : * 2 2: 7<<fc 

•7895 
•7730 

'7582'fLff S'S-SSfi 

•7428 e <W>sV 

7289 5 l‘07i 

•7U3 8 2*05C 

:3i 3*011 
0 4-025 
I 5-.W9- 
5*«’9& I 
0-078 . 

■ 7-%2 
' 8‘047 
1 -981 •' 

!015 

•900 

0 ■ 

*492% 7 V\T 

■4766;. 8 104 

•4610;l,$.l7** » ,4 

•4297 U 19* • ! v 
*4140 1J pjr$fv ' 
‘3984 13 21 *# 
*3327 14 22*f*/ 
'3671 15 23 ' vi 


325 

82© 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 
333 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 



Chaitra (*vh*m 3 

js ficihika xtifasa}* 


Phalguna. 


Pausha. 


15 11*856 


JCarttika. 


Bhadrapada. 


Ashadha. 


60 *0455 
©1 *0299 
62 *0142 

62 *9986 

63 ,9829 


1 4*936 

2 5*921 

3 6-906 

4 7*889 
6 8*974 


119 *1067 

120 *0911 

121 *0764 

122 0698 

123 0441 

124 0285 

125 -0128 
125 *9972 
12© *9815 


1 8-888 

2 9-873 

3 10-657 

4 11*841 

5 12-826 

6 13*810 

7 14*794 

8 15-779 

9 16*763 


127 -9659 10 17*747 


178 

179 

180 
181 
182 

183 

184 

185 

186 

187 

188 
188 
189 
390 
191 


*1679 

*1522 

*1366 

*1209 

*1053 

•0896 

•0740 

•0584 

0427 

•0271 

*0114 

•9958 

*9801 

*9645 

*9488 


1 12-840 

2 13-825 

3 14 809 

4 15-793 

5 16-778 

6 17-762 

7 18-746 

8 19-731 

9 20-715 

10 21*699 

11 22-684 

12 23-668 

13 24-652 

14 26*637 
16 26-621 


237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

251 

252 

253 

254 

255 


•2291 

*2134 

*1078 

1821 

*1666 

*1508 

•1352 

*1195 

•1039 

•0882 

0726 

*0509 

*0413 

•0257 

•OlOcS 

*9944 

*9787 

*9631 

*9474 

*9318 


1 16-792 

2 17*777 

3 18*761 

4 19*745 

5 20-730 

6 21*714 

7 22-698 

8 23-683 

9 24-667 

10 25*661 

11 20*636 

12 0065 
1-050 
2034 
8019 
4 003 

4- 987 

5- 972 

6- 956 

7- 940 


296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

314 

315 

316 

317 

318 

319 


-*2902 

*2746 

*2589 

•2433 

•2277 

•2120 

•1964 

*1807 

•1651 

*1494 

*1388 

1181 

1025 

*0868 

*0712 

0555 

*0399 

*0242 

*0086 

*9929 

*9778 

*9617 

*9460 

-9304 

-9147 


1 20*744 

2 21*729 

3 22*713 

4 23*697 

5 24*682 

6 25-666 

7 26*650 
0080 
1064 
2*049 
3C33 

4- 017 

5- 002 

6- 980 

6- 971 

7- 955 

8- 939 
0-924 

4 10-908 

5 11-892 

6 12-877 

7 28*861 

8 14-845 

9 15830 
IO 10-814 i 


355 *3514 

356 -8358 

357 3201 

358 *3045 

359 
3S0 
361 
362;.;, 

363 


8 

9 

10 

11 

12 

13 

14 

15 
1 
2 
3 


Ip 

m 

1 m 


1 ss4im- , 

2 4 

3 $60* i 

4r 

feiSi 

* a-04 . 
R 

a' S C-lt 
tK‘C.1 .. 
U 6.9ft" 

is v-m ' 

lli 3-95*. 

14 •' 

15 10-8£» ? 

1 nWf 

2 12-891 ,A 

3 18-876 M 

5 1S-S4- 

6'16-828 
? 17 8 la 

8 18-797 j :1 

9 19-782 . 

10 20'76<>»,.;',- 

11 21-750 V 

is 

13 

14 a4-7o^S 

16 25-688 * 









